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THIS ISSUE BINDER IS INTENDED TO PROVIDE A BASIC, 
COMPREHENSIVE REVIEW OF THE SCIENTIFIC LITERATURE 
REGARDING A SPECIFIC TOPIC ON ETS AND THE HEALTH OF 
NONSMOKERS. 

PRIMARY STUDIES AND REVIEWS HAVE BEEN HIGHLIGHTED 
TO IDENTIFY (1) USEFUL OR HELPFUL INFORMATION (YELLOW 
HIGHLIGHT) AND (2) ADVERSE RESULTS OR OPINIONS (BLUE 
HIGHLIGHT). 
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INTRODUCTION 

ETS AND CHILDHOOD AND ADULT RESPIRATORY DISEASE/SYMPTOMS 

This issue binder is designed to provide a comprehensive 
review of the major literature on environmental tobacco smoke and 
childhood and adult respiratory disease/Symptoms. The book has 
been divided into subsections: (A) childhood respiratory 

disease/symptoms; (B) childhood pulmonary function; (C) compromised 
children such as asthmatics and children with cystic fibrosis; 
(D) otitis media; (E) adult respiratory disease/symptoms; (F) adult 
pulmonary function; (G) compromised adults; and (H) confounders. 


Each section provides a short introduction to the topic. 
Major studies are preceded by a short abstract and followed by 
published critiques of the study. Each of the studies is 
highlighted to facilitate understanding of the issue: 1) favorable 
points are highlighted in yellow, and 2) unfavorable points are 
highlighted in blue. Tables and charts in the notebook are also 
highlighted in yellow (favorable) and blue (unfavorable). 
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PARENTAL SMOKING AND COMPROMISED CHILDREN 
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PARENTAL SMOKING AND CHILDHOOD ASTHMA 


The data on parental smoking and its possible association 

with asthma in children are inconclusive. While several studies 

report an association between asthma and parental smoking, 

19—2 6 

others do not. The epidemiologic studies are inconsistent in 

several aspects, including the data collection method, the 
definition of asthma, and the method of estimating exposure to 
parental smoking. 

The majority of the epidemiological studies of parental 

smoking and childhood asthma utilize questionnaires to estimate a 

child's exposure to ETS. However, there are several studies (most 

of which are fairly recent) that measure cotinine levels in bodily 

fluids to estimate a child's exposure. These studies report a 

statistically significant association between parental smoking and 

asthma in children. However, there are several problems with the 

use of cotinine levels to estimate ETS exposure. While some reports 

may suggest that cotinine is a reliable marker for total exposure 

2 7—3 6 

to ETS, many others do not for a variety of reasons. For 

example, it has been reported that individuals metabolize nicotine 
in different ways at different times and that elimination rates 
for cotinine vary among individuals. In addition, recent research 
indicates that diet may contribute to levels of nicotine and 
cotinine found in the body, thereby interfering with reported 
exposure levels from nicotine in ambient air. Scientists have 
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also noted that different methods of analysis may influence final 

3 8 

recorded levels of cotinine. Finally, it has been observed that 

because nicotine is largely present in the gas-phase of ETS, 

measurement levels of its metabolite, cotinine, do not reflect 

exposures to other constituents present, for example, in the 

29 

particulate phase of ETS. 

There is at least one group of researchers that has 

performed clinical studies of the possible association between 

exposure to ETS and exacerbation of asthma in children. In 1990, 

German researchers Oldigs et al., reported that exposing children 

with bronchial asthma to cigarette smoke sufficient to reach a 

level of 20 parts per million (ppm) carbon monoxide for one hour 

23 

did not affect their lung function or bronchial responsiveness. 

. . . . 25 

These authors have reported similar data in subsequent studies. 

Other authors, utilizing questionnaires to estimate 
exposure, have reported similar findings. In 1990, Charles Sherman 
and his co-investigators reported that neither paternal nor maternal 
smoking "bore an apparent relation to the development of asthma" 

in a sample of children, aged 5 to 9, enrolled in public and 

. . 24 

parochial schools m East Boston, Massachusetts in 1974. 

In 1992, Martinez et al. reported that childhood asthma 
was associated with maternal smoking in children whose mothers had 
12 or fewer years of education. 39 However, they reported that there 
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was no association between maternal smoking and asthma in children 
of mothers with more than 12 years of education. While not 
suggested by the authors of this study, these data could be 
interpreted as providing support for the theory that socioeconomic 
differences are important confounders in studies of parental smoking 
and childhood asthma. 

A British researcher, Strachan, has implicated damp 

housing as a potential factor in the development of childhood 
40 

asthma. After controlling for the possible influence of housing 
tenure, number of people per room, number of smokers in the 
household, and gas cooking, he reported that the relationship 

c" 

between damp housing and childhood asthma in his study population 
remained "highly significant." 

Another group of authors, Horwood et al., reported that 

parental smoking habits were not significantly associated with the 

21 

development of asthma in a birth cohort of New Zealand children. 
The authors concluded that "asthma in early childhood appeared to 
be inherited to some extent, its age of expression was related to 
the child's sex, and it had a complex interaction with other forms 
of allergic disease." 

In another study of New Zealand children, Mitchell et 
al. reported that the following factors appeared to be precipitating 
factors for asthma attacks: 1) weather (70%); 2) infection (61%); 
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3) stress or excitement (25%); 4) dust (24%); 5) pollen (17%); 6) 
food (13%): 7) running out of medicines (11%); 8) animals (10%); 
and 9) exercise (4%). 41 A "miscellaneous agents" category, 
including passive smoking, noncompliance, etc., were reported to 
be associated with the precipitation of asthma attacks in only 4 
percent of patients. 

In summary, there are many potential confounding variables 
which should be controlled for in any study which purports to show 
a relationship between parental smoking and childhood asthma. In 
an article which argues against parental smoking, the author 
concedes, "the relative risk or odds ratio in the larger studies 
which controlled to some degree for confounding has been modest, 
of the order of 1.5" and that confounding "is a consideration 
wherever the measure of effect is modest." 42 
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CHILDHOOD ASTHMA: COTININE STUDIES 


WILLERS ET AL. 

1991 

RR = 2.6 

(95% Cl: 

1.2-5.3) 

EHRLICH ET AL. 

1992 

RR = 2.0 

(95% Cl: 

1.1-3.4) 

CHILMONCZYK ET AL. 1993 

RR = 1.7 

(95% Cl: 

1.4-2.1) 
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CHILDHOOD ASTHMA: ACUTE EXPOSURE STUDIES 


OLDIGS ET AL. 1990 11 CHILDREN 


OLDIGS ET AL. 1991 11 CHILDREN 


MAGNUSSEN 1993 11 CHILDREN 


ONE HOUR OF EXPOSURE 
TO PASSIVE CIGARETTE 
SMOKE HAS NOT 
ASSOCIATED WITH AIRWAY 
OBSTRUCTION OR CHANGES 
IN BRONCHIAL 
RESPONSIVENESS IN 
CHILDREN WITH MILD 
ASTHMA 


ONE HOUR OF EXPOSURE 
TO PASSIVE CIGARETTE 
SMOKE WAS NOT 
ASSOCIATED WITH 
CONSISTENT CHANGES IN 
LUNG FUNCTION OR 
BRONCHIAL 
RESPONSIVENESS IN 
CHILDREN WITH MILD 
ASTHMA 


ONE HOUR OF EXPOSURE 
TO PASSIVE CIGARETTE 
SMOKE WAS NOT 
ASSOCIATED WITH 
CONSISTENT CHANGES IN 
LUNG FUNCTION OR 
BRONCHIAL 
RESPONSIVENESS IN 
CHILDREN WITH MILD 
ASTHMA 
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ABSTRACT. Family factors associated with the incidence of asthma 
and wheezing during childhood have been studied in a cohort of 
over 2000 children who, together with their families, were followed- 
up for five years. Episodes of wheezing not regarded by the parents 
as asthma had a different pattern of association with family factors 
to that found for asthma. The outcome of the two conditions in 
terms of ventilatory function at the age of five years was also 
different, in that children with a history of asthma had a lower 
peak expiratory flow rate than did children with a history of non¬ 
asthmatic wheezing. 
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Lecdcr, S. It* Corkhlll, It T n Irwig, L. Mt Holland, \V. W„ and Colley, J. R. T. (197®. 
British Journal of Prevent ire and Social Medicine. 30, 213-218. Influence of family factors 
on asthma and wheezing daring the first five years of life. Family factors associated with 
the incidence of asthma and wheezing during childhood have been studied in a cohort of 
over 2000 children who, together with their families, were followed-up for five years. 
Episodes of wheezing not regarded by the parents as asthma had a different pattern of 
association with family factors to that found for asthma. The outcome of the two 
conditions in terms of ventilatory function at the age of five years was also different, in that 


children with a history of asthma had a 
with a history of non-asthmatic wheezing. 

Attacks of wheezing are common events in 
childhood in the United Kingdom. Two studies 
showed that some 20% of children received attention 
from their general practitioner for at least one 
episode of wheezing during their first decade (Fry, 
1961; Goodall, 1958). The relationship between 
attacks of wheezing accompanying acute lower 
respiratory infection, sometimes termed wheezy 
bronchitis, and wheezing precipitated by allergens, 
emotional stress, or exercise is particularly difficult 
to define {British Medical Journal. 1973; Gordis, 
1973). It is likely that in some cases episodes of 
whe«ing mark the beginning of chronic bronchial 
asthma (Williams and McNicol, 1969; Cindevia tt 
ah. 1973). In this paper we report observations on 
different family factors associated either with 
episodes of wheezing considered by parents not to 
be asthma, and with what the parents termed asthma, 
in over 2000 children who were studied, together 
with their families, until the children were five years 
old. We reasoned that if all at tacksof wheezing were in 


•Priwni ■tfdtest: Department of Medicine, MeMatter Univenttjr 
Medical Ccnire. Hamilton. Ontario, Canada LI5JJ9. 
tPrcwnt sdiirru: National hf»cjtjh Instr.oir for Occupational 
Dvseatci, P.O. lot 4711. Johanorabofc 2iHJ. Republic of South 
Africa. 


peak expiratory now rate than did children 


reality mild attacks of asthma, they would be 
associated with the same family factors as frank 
asthma. 

Methods and Materials 

The methods and materials pertaining to this study 
are described in the preceding paper. 

Results 

By the age or five years, one or more episodes of 
asthma had been reported in 3 *4 % of boys and 2 • 9 % 
of girls. Wheezy, whistling, or chesty episodes 
without asthma were reported in 22*5% of boys and 
20*7% of girls. 

Episodes of wheezing rather than asthma were 
associated with a history of bronchitis or pneumonia 
in children during their first year or life, 41*2% of 
children with a history of bronchitis or pneumonii in 
the first year subsequently suffered from wheezing, 
compared with 19 2 % of children without bronchitis 
or pneumonia (Table I: relative risk for wheeze is 
2*15). Asthma was not so strongly associated with 
bronchitis or pneumonia in the first year, 4*3% of 
children with this history suffered from subsequent 


Source: https://www.industrydocuments.ucsf u/docs/xmvjOOOO 


2024227784 





214 


S. Jt Leeder. R. T. Corkhill, L M. irwig , W. W. Holland, and J. /t. T. Colley 


Tabu I 

INCIDENCE FIB 100 INDEX CHILDREN OF WHEEZING* IS FIRST FIVE YEARS OF LIFE BY BRONCHITIS OR FNEUMONTA 
IN FIRST YEAR. AND BY PARENTAL ASTHMA-WHEEZE 



Popubtiora Hi parentheses 

•Wheeling excludes children «ho had asthma. 

tTotal tkcMa 96 index children *kli aMiiiai fan, third, fourth, and fifth year data and aa additional 16 aid aiming initial data oa parent 

Bsthma, compared with 5*0% of children without Asthma was reported more commonly in children 
this history (Table II: relative risk for asthma is of parents in the upper social than in children of 

1*41). In children with one parent with a history of lower social class parents (Table V). However, the 

asthma-wheeze, the incidence of asthma was 5*4% rates were based on small numbers and the social 

compared with 2* 5 % of children whose parents were class gradients were not wholly consistent at all ages; 

both free of asthma-wheeze. The incidence of for example, the lowest incidence occurred in 

wheezing was also higher in children with one parent children up to the age of three years with parents 

with a history of asthma-wheeze (27*7 %) compared from social class III. Wheezing was more common 

with children of parents without such a history* in children of lower social class parents. Area of 

(19*6%). However, the risk was no greater, and residence had no influence on the incidence of asthma 
sometimes less, if both parents had asthma-wheeze, or wheezing. 

This inconsistent trend may partly be a consequence As some of the family factors examined in the 
of some rates being based on small numbers (Tables preceding tables were themselves interrelated, it was 

1 and II). There was no consistent relationship difficult to assess the influence of each individual 

between smoking and cough-phlegm in the parents factor upon the incidence of asthma or wheezing in 

and asthma in the children, although conclusions are the index children. To investigate these relationships, 

limited once more by small numbers of children with two logistic models were fitted to the data, one with 
asthma in some cells (TabJe^ III).^y r . contrast? the incidence of asthma in the index children as the 
^pheezingw^coroiftcntly^ in‘children* outcome variable, and the other with the incidence 

Avhen their’fparenU "amokro or suffered from of wheezing as the outcome variable. The independent 
cough-phlcgm (Table IV). variables included in both models were parental 


Table II 

INCIDENCE FER 100 INDEX CHILDREN OF ASTHMA* IN FIRST FIVE YEARS OF LIFE BY BRONCHITIS OR PNEUMONIA 
IN FIRST YEAR, AND BY PARENTAL ASTHMA-WHEEZE 



Popubi*om in parentheses. 

* Alikina includes children «ho may haw wheeled as well. 

TTout excludes 96 index children with mm mg first, Hurd, fourth and fifth year data and a* additional 16 «mh anttimg initial data on parent 
pain. 


W 
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Tabu III 

INCIDENCE PER 100 INDEX CHILDREN OF ASTHMA* IN FIRST FIVE YEARS *Y PARENTAL COUGH-PHLEGM AND 

SMOKING HABITS 


famul Cough-Phlegm (Darmt Period Fini to Fifth Year) 


Parents Smoking? 

Neither Parent 
Ever Positive 

Symptom Changed 
in One or Both 
Patents 

One or Both 
Parents Always 
Positive 

Total 

Neither 

2 9 

IS 


21 


007) 

<iw> 


(443) 

Habit rhangtdta one or Both 

3* 

3 3 


3 3 


079) 

099) 

07) 

l«5) 

One parent consistently smoking 

3 3 

2 2 

SI 

30 


(164) 

029) 

(52) 

(464) 

Both smokers 

1*1 

4*0 

• 0 

3*6 


00) 

0*9) 

on 

064) 

Total 

3*1 

JO 

4 6 

31 


(160) 

010) 

(101) 

(IS7B3T 


Populations m parentheses. 

•Asthma snehidet children who nay have wheeled •« well. 

tTou! excludes 72 mdee children with mining third, fourth, and fifth year d«u and an additional l» with mbtmg first to fifth year data on 
parent pain. 

iComtdered over the full five yean of the rtody. 

Tarl* IV 

INCIDENCE PER 100 INDEX CHILDREN OF WHEEZING* IN FIRST FIVE YEARS BY PARENTAL COUCH-PHLEGM AND 

SMOKING HABITS 


Parental Cough-Phlegm (During Period Fint to Fifth Year) 




Symptom Changed 

One or Both 


Parents Smoking 

Neither Parent 

in One or Both 

Parents Always 

Total 

Ever Positive 

Parents 

Positive 

Neither 

16 6 

27-6 

25 0 

20 0 


(307) 

(IM) 

(4) 

(445) 

Habit changed in one or both 

13 3 

26*| 

29 6 

20*3 

(279) 

(299) 

(27) 

(60S) 

One parent consistently smoking 

11-4 

26 1 

23 1 

20 9 

(164) 

(221) 

02) 

(464) 

Both smokers 

211 

27 J 

36-0 

26-4 


00) 

(20) 

(25) 

(364) 

Tout 

14*9 

271 

27*6 

21 6 


060) 

010) 

006) 

(1671)? 


Populations in parentheses. 

•Wheezing excludes children who had asthma. 

tTonl excludes 72 index children whh missing third, fourth, and fifth year data and an additional 199 with missing fint to fifth year data on 
parent pain. 

Table V 


INCIDENCE PER ICO INDEX CHILDREN OF ASTHMA OR WHEEZING* DURING FIRST FIVE YEARS BY PARENTAL 

SOCIAL CLASS AT FIFTH YEAR 



Age in Yean ! 


I Bur it in Children of Parents 
Accord in | to Social Class 

j By Age Three ] 

i By Age Four 

j By Age Five 


Asthma 

Wheeling 

Asthma 

Wheeling 

Asthma | 

Wheeling 

Population 

Social class . 

land 61 * ' 

2 0 

17-2 

3*1 

«9*2 


20 • 

731 

in 

10 

20 2 

2*1 

22*3 

2-7 

21*3 

f»7 

IV and V 

1*4 

21*2 

It 

24 5 


27*3 

271 

Unknown 

3 » 

13*7 

3*0 

17 7 


17*7 

SI 

Total 

IS 

»♦ 1 

2 5 

21 3 


22-9 

2077? 


•Asthma includes children who may have whet red at welt: whccring excludes children who had asthma 
tTotal eadudes 72 index children with misting third, fourth, and fifth year data. 
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smoking, parental cough-phelgm, parental asthma- 
wheeze, number of siblings and their history of 
bronchitis or pneumonia and of asthma-wheeze, the 
sex of the index child, history of bronchitis or 
pneumonia in the first year of life, social class of the 
father when the child was aged five years, and area 
of residence. 

In asthma, a history of parental asthma-wheeze 
was the only statistically significant factor. However, 
with wheezing, parenul cough-phlegm and bronchitis 
or pneumonia during the first year of life of the child 
were both found to be statistically significant The 
model was then refitted with these two factors alone 
as independent variables. The crude and adjusted 
incidence rates using this model are presented in 


Table VI, which shows that bronchitis or pneumonia 
during the first year of life had the greater effect upon 
the incidence of wheezing. 

The influence of a history of asthma or wheezing 
on peak expiratory flow rate at five years was 
examined in those children for whom these data were 
available (Table VII). Peak expiratory flow rates were 
adjusted for differences in sitting height at age five 
years. Children with a history of both asthma and 
bronchitis or pneumonia had a significantly lower 
mean peak expiratory flow rate than those with a 
history of bronchitis or pneumonia alone; a difference 
of 17*4% (P < 0*001). Mean peak flow rates in 
children with a history of wheezing and bronchitis 
or pneumonia did not differ significantly from those 


Tabu VI 

CRUDE AND ADJUSTED INCIDENCE RATES PER 100 CHILDREN OF WHEEZING* FOR LEVELS OF EACH FACTOR WITH 

ESTIMATES OF THEIR EFFECTS 




Adjusted 
Incidence Raw 

Significance of the Factor in the Model 

Factor and Level 

Crude Incidence Raw 

X s 

df 

P 

Parental cough phlegm 

Neither 

17-7 (126}) 

17-6 

22-69 

2 

<0 0005 

One 

27-2 (670) 

26 3 




Both 

34 6 (76) 

30*3 




Bronchitis or paeamonii In 
the Am year 

No 

|6*f (1711) 

ttt 

43*63 

I 

<0 0003 

Yes 

41*3 (2)0) 

»4 




Tout 

21*3 point 

- 

- 

- 

— 


Populations m parentheses. 

•Wh «ting excludes children »bc bad asthma. 

t Total excludes 94 jade* children with musing ftm, third, fourth, and fifth year data and aa additional 42 with musing initial or first year data 
oa parent pairs. 


TaBLE VII 


MEAN FEAR EXPIRATORY FLOW RATES IN CHILDREN AGED FIVE YEARS. BY HISTORY OF ASTHMA. WHEEZING, 

BRONCHITIS. OR PNEUMONIA 


♦ 

Symptom Group 

| 

Mean PEFRt 

Population 


Significance of Difference 

Between Means of Groups With and 
Without Symptoms 

of the Mean 

l 

P 

NO 

isi-s 

292 

15 



Asthma without bronchitis or pneumonia 

_ 

3 




Wheeling without bronchitis or pneumonia 

149-2 

40 

4 1 

0 51 

0*4< P <0-7 

Asthma with bronchitis or pneumonia 

111*6 

10 

• *2 

J*«3 

P <0-001 

Wheezing with bronctinis or pneumonia 

140 3 

33 

4 3 

2 34 

0 0t< P <0 02 

Bronchitis or pneumonia only 

143*5 

76 

JO 

2 36 

0*01 < P <0-02 

Total 

- 

4Mr 

- 

- 

- 


• Asthma includes children who may have whet red as welt; wheeling excludes children who had asthma. 

t Total ciciudcs 4 index children w dh successful flow »u measurements u age five yuan but with muting first to fourth year data-The remaining 
1691 children ware not measured at age five years. 

ILhres/mm. ad j usted for sitting height at age five yean. 
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with a history of bronchitis or pneumonia alone. 
The 40 children with a history of wheezing alone had 
peak flow rates similar to those of children without 
a history of asthma, wheezing, bronchitis, or 
pneumonia. 

Discussion 

Episodes of wheezing, ‘whistling* or 'chestmess’ 
sot termed asthma by parents occurred much more 
commonly (in 21*7% of children) than asthma 
0*2%) by the age of five years. Wheezing episodes 
were closely associated with bronchitis and 
pneumonia occurring during the first year. Wheezing 
was also associated with parental cough-phlegm and 
smoking as was bronchitis or pneumonia in the first 
year (Leeder tt al., 1976). This suggests that at least 
some of the environmental factors associated with 
bronchitis or pneumonia may also be important in 
the development of wheezing episodes in later 
childhood. Alternatively, genetic factors associated 
with bronchitis or pneumonia in the first year may 
also predispose to wheezing in later childhood. 
Damage to airways caused by bronchitis or 
pneumonia in early childhood may also make 
children more liable to wheeze subsequently. 

While episodes of asthma in the first five years of 
life also showed an association with parental history 
of asthma-wheeze (as did episodes of wheezing not 
termed asthma) there is Buie relationship between 
asthma in the first five years and other family, social, 
or environmental factors. 

In this study, the parents* account of asthma and 
wheezing in their children was used to define these 
illnesses. Despite the uncertainties implicit in using 
parentally reported data, asthma and w heezing were, 
as discussed, associated with different family factors. 
Also, the effects of asthma and wheezing on peak 
expiratory flow rates at the age of five years were 
different. Children with a history of asthma had 
lower peak expiratory flow rates at the age of five 
than the children with a history of wheezing alone. 
In asthma adequate treatment can often reverse 
much or (he airways obstruction. The low peak 
expiratory flow rate at the age of five we found in 
children with a history of asthma may indicate the 
need for vigorous bronchodilator therapy. 
Alternatively, this deficit may reflect irre v ersible 
airways obstruction (Cade and Pain; 1973). More 
concerted treatment in the first five years of life may 
have prevented its development. Whatever the 
potential for the reversal of the decreased peak 
expiratory flow rate found in children with a history 
of asthma, it appears that the parents* account 


differentiated between important and unimportant 
illness, according to whether they termed it asthma 
or wheezing. 

The incidence rates for asthma and wheezing 
obtained in studies of children clearly depend upon 
bow these two conditions are defined and the popula¬ 
tions in which surveys are conducted. In a study of 
Kent schoolchildren, using similar methods to those 
used in this study, Hamman, Halil, and Holland 
(1975), found comparable rates of asthma by the age 
of 11 years to those that we found by the age of five 
years. Similar incidence rates for asthma were found in 
a study of schoolchildren in Birmingham (Smith, 
1961). 

Asthma was reported more commonly in children 
of upper class parents, whereas the reverse was true 
of wheezing. These social class trends could reflect 
differences in reporting behaviour among parents of 
different social classes. More parents in social classes 
I and 11 may report asthma rather than wheezing 
episodes when confronted with essentially the same 
illness in their children. Alternatively, there could be 
a real difference in the social class distribution of 
asthma. Hamman et al. (1975) found a similar trend 
to the one described in this paper while Dawson tt 
al. (1969) in a study in Aberdeen, Scotland, found 
a social dass trend in asthma incidence contrary to 
ours. 

The incidence of wheezing may prove to be more 
modifiable than that of asthma by changing 
environmental factors, as attacks of wheezing were 
closely associated with bronchitis and pneumonia 
during the first year of life./Bronchitis an^ 

g fen eumonia in the first j-ear have, intunybeen jdtowffl 

Idcion ms parentsrff 

^smoking babiS' (Colley, Holland, and Corkhill, 

1974).- Thus/ efforts to prevent bronchitis and 
pneumonia during the first year of life may also 
reduce the incidence of wheezing and of other chest 
illnesses in later childhood. 

The syndromes of lower respiratory illness in 
childhood remain poorly defined and it is dear that 
the precision of diagnosis of these illnesses requires 
improvement before more effective treatment can be 
given to the children who require it On the basis of 
the epidemiological evidence presented here, it seems 
most unlikely that all forms of the more frequent 
lower respiratory illness in childhood are simply 
manifestations of a single common disorder. There 
may well be common features in aetiology and 
natural history between conditions such as asthma 
and bronchitis, but this is not a good reason to use 
these terms interchangeably. This is especially 
important when strategies for prevention of one or 
other condition are being considered. 
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ABSTRACT. Data from two random population surveys are used to 
assess the relationship between parental smoking and the prevalence 
of asthma in children aged 0-17. Data from' a 1977 Midwestern 
urbanized county indicate that, if mothers smoked, the prevalence 
of parent reported asthma increased from 5.0 per cent to 7.7 per 
cent (estimated relative risk of 1.5) and the prevalence of 
functionally impairing asthma increased from 1.1 per cent to 2.2 
per cent (relative risk of 2.0). In a more rural Eastern county 
in 1980, a lower overall prevalence of asthma was noted. However, 
similar estimated relative risks of asthma (1.8) and functionally 
impairing asthma (2.4) were found to be associated with maternal 
smoking. Inconsistent relationships were found between the 
estimated prevalence of asthma and paternal smoking. When 
multivariate controls were introduced, the relationships between 
maternal smoking and asthma persisted. Estimated attributable 
risks indicate that between 18 per cent and 34 per cent of the 
asthma reported in these samples can be attributed to maternal 
smoking. Implications of these findings for primary care physicians 
are discussed. 
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Steven L *. Gortmajceil PhD. Deborah KLEtw Walker. EdD. 
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Abstract: Data from two random population sur¬ 
veys are used to assess the relationship between 
parental smoking and the prevalence of asthma in 
children aged 0-17. Data from a* 1977 Midwestern'' 
jatrbaruzed county indicate that, if mothers smoked, the 
pprevalence of parent reported asthma increased from 
B.0 per cent to 7.7 per cent (estimated relative risk of 
J1.5I. and the prevalence of functionally impairing 
^asthma increased from 1.1 per cent to 2.2 per cenr 
^(relative risk of 2.0). In a more rural Eastern county in 
*1980, a lower overall prevalence of asthma was noted^ 
u similar estimated relative risks of asthma 


>(IJ) and functionafly impairing asthma (2.4) ware 
' found to be associated with maternal smoking, incon¬ 
sistent relationships were found between the estimated 
prevalence of asthma and paternal smoking. ‘When 
enuitivariate controls were introduced* the relation^ 
r^htps between maternal smoking and asthma persist-^ 
%ad. Estimated attributable risks indicate that between; 
J18 per cent and 34 per cent of the asthma reported in' 
gthese samples can be attributed to maternal smoking* 
^Implications of these findings for primary care physi¬ 
cians are discussed. (Am J Public health 1982: 
72:574-579.) 


Introduction 

The health ha2ards of cigarette smoking have been well 
documented and widely accepted.** - Recently attention has 
focused on the relationship between exposure to cigarette 
smoke and the health of nonsmokers. Several studies *-* 
have noted the substantial efects of cigarette smoke on 
“indoor pollution.'* Repact and Lowrey. for example, con¬ 
clude that “levels of respirable suspended particulates in 
places where tobacco is smoked greatly exceed levels found 
in smoke-free environments, outdoors, and vehicles on busy 
commuter highways.*** While and Froeb found that non- 
smokers who were chronically exposed to cigarette smoke in 
the workplace had levels of pulmonary function similar to 
that of light smokers and lower than nonsmokmm a smoke- 
free environment * Hirayama found a significantly increased 
risk of lung cancer for nonsmoking wives of heavy smok¬ 
ers. *• 

The present study focuses upon parental smoking and 
childhood asthma. Asthma is one of the leading causes of 
chronic Alness in children: children with asthma experience 
a characteristic hyperreactivity of the airways to a variety of 
environmental factors, including irritants such as tobacco 
smoke. 11 Studies have noted relationships between air pollu¬ 
tion and the onset of asthma attacks. 1211 but no significant 
relationships b et w e en parental smoking and the prevalence 
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of asthma have been reponed lSevetwI^studies have timed 
[relationships between parental 1 ^smoking* and acute mpirv> 
|tor>* Bines* m children.*^ "and the results have been fairly 
; consistent^ A “ significant dose-response relationship Vas 
found between parental smoking and reported bronchitis and 
pneumonia in infants by Harlap and Davies'*and Colley, et 
oi .* One study found a dose-response relationship between 
parental smoking and adenoidectomy and tonsillectomy in 
children. 2 * and another demonstrated a significant relation¬ 
ship to pulmonary function in children. 22 O'Connell and 
Logan examined clinical records of asthmatic and non- 
asthmatic children; they found only a small difference in the 
incidence of parental smoking, but a majority of the parents 
of their asthmatic children reported that cigarette smoke 
^grmvaied the asthma, and elimination of smoking generally 
led to improvement. 39 

The analyses described below report on the results of 
two population surveys carried out in 1977 and 1980 in two 
locations across the United States. 


Materials and Methods 

A random household health survey was conducted in 
Genesee County. Michigan in 1977. Information upon 3.072 
children (aged 0-17) and their households was obtained from 
n adult family member, usually the mother. The response 
rate was 81 per cem. The city of Flint, Michigan (population 
145.000 in 1977) is an industrial city in the southeastern 
region of the state of Michigan. Flint and the surrounding 
Genesee County (total population 450.0001 arc heavily de¬ 
pendent upon automobile-related industries for employment. 

Berkshire County. Massachusetts (population in 1980 of 
146.000) is a relatively rural county which forms the western 
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boundary of the State of Massachusetts. The tergcsi city K 
Pittsfield 11990 population of 53.0001. A randomly dialed 
telephone survey of households with children (aped 0-17) 
was conducted m 1900. using many identical questions from 
the Genesee County survey. The response rate for this 
survey was SI per cent: information upon 194 children was 
available for analysis. 

The smoking habits of mothers and fathers m the 
households were assessed using identical questions in both 
the Michigan and Massachusetts surveys: the respondent 
mas asked whether or not each household member smoked 
cigarettes, and if so. how much. For analysis, mothers and 
lathers mere classified as either smokers or nonsmokers. 
The samples mere loo small to reliably estimate relations 
involving different amounts of smoking." 

The presence of asthma among children was assessed 
using a 22-Hem chronic condition checklist m the Genesee 
County survey, and a 21-item checklist in the Berkshire 
County survey. In Genesee County, the parents were hand- 
•d a card listing all of the conditions (Appendix A). The same 
checklist excfcpi for the Hem “bronchitis.” was read to 
respondents in the Berkshire County survey. The questions 
asking about asthma, hayfever. and an> other kind of allergy 
were exactly the same as questions asked in earlier surveys 
in Rochester. New York-*" and in the National Health 
Examination Survey. 2 * and are very similar to checklists 
used in the Nktional Health Interview Survey.> 

If the parent (usually the mother! confirmed that the 
child had a certain condition, they were asked. “Does it 
affect hisher ability to attend school or do any of the things a 
child his her age usually does?” “Yes” responses to this 
question were coded as indicating a functionally impairing 
condition. Parents were also asked w hether a doctor had 
been seen about this condition. 

A number of studies have indicated that parent reports 
m general overestimate the prevalence of clinically diag¬ 
nosed chronic conditions. Others have noted, however, that 
overreporting tends to decline with the reported severity of 
the condition, t.e.. more severe conditions, which have a 
greater impact upon the individual, tend to be more com¬ 
pletely reported 

For example, a household survey in Alamance County. 
North Carolina resulted m an estimated prevalence of a 
variety of respiratory conditions in children under age 21 of 
16.3 per cent. In contrast, a clinically validated estimate 
fmoderate and severe cases only) of 2.9 per cent was 
obtained. 3 * Another household survey m Rochester. New 
York (utilizing exactly the same questions as the present 
study l produced a prevalence estimate of 3.2 per cent of 
asthma in children 0-17 years of age. Follow-up interviews 
of children aged 6-17 resulted in a validated estimate of .9 
per cent prevalence of asthma. 94 These estimates are also 
consistent with validated estimates obtained in a population 
study on the Isle of Wight in England for 10-12 year olds: a 
prevalence of asthma of 2.3 per cent was estimated: when 


•Of the mot hen m-ho smoked. 61 per cent in (he Michigan 
sample and 56 per cent in Bht Massachusetts sample reported 
smoktnf a half to one pack per day. 
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only chronically handicapping asthma was considered, this 
estimate was halved. 3 * 

la summary, significant errors in the reporting of child¬ 
hood asthma have been found in studies utilizing parent 
interviews, although there is evidence that these er ror s tend 
lo decrease if the severity of the condition is taken into 
nccount. ft is important to note, however, that these errors 
will not bias relationships estimated between parental smok¬ 
ing and asthma unless asthma misreporting is related lo 
parental smoking.*" Tests for such systematic bias are 
reported below. 


Results 

Overall, the estimated prevalence of asthma in these 
samples appears similar to that found in a national sample of 
children in the 1963-1962 National Health Examination 
Survey. 33 5.3 per cent among children aged 6-11. The 
corresponding estimates in Genesee County (1977) and 
Berkshire County (1980) arc 6.5 per cent and 2.6 per cent 
respectively. The lower estimate for Berkshire County also 
corresponds to relationships reported from National Health 
Interview Survey data in 1970. which noted a decreased 
prevalence of asthma among children living in rural areas, as 
opposed to urban areas 3 * 

The estimated prevalence of functionally impairing asth-* 
ma in the present samples f 1.5 per cent. .1 per cent) is also 
comparable to the clinically validated prevalence estimates 
noted above: again, a higher prevalence is found in the urban 
sample. 

Validation of these parent reports is made possible 
through use of other questions in the household surveys. In 
the Michigan survey, if a child was noted as having asthma, 
parents were asked if they bad “been to a doctor about 
this?” All of the parents who reported a child with asthma 
said they had been to a doctor about the child's condition. In 
the Massachusetts survey, another question asked for all 
children was the following: “Today or yesterday has (child’s 
name) taken or used any medicine, salves, or pills that were 
prescribed by a doctor?” Of the 29 children in this sample 
reported by parents as asthmatic, seven were reported to be 
taking asthma medication regularly: the medication was 
specified in six of these cases, and no children without 
asthma were reported as receiving asthma medication. Of 
the seven children in the sample identified as having func¬ 
tionally impairing asthma, four were reported to be taking 
medication for the condition. The answers to both of these 
survey questions suggest thai the parent reports are valid 


"•In regression analysis, it is well known that random error m 
the dependent variable will not bias estimates of regression coeffi¬ 
cient*. although the explained variance will decrease."The analo¬ 
gous corollary for the logistic regressions used later it derived from 
the well-known fact thai odds ratios that characterize a cross- 
classification are invariant to multiplication of rows or columns by a 
constant.' 1 Thus, if both smoking and nonsmoking mothers ovene- 
port asthma by a proportionate amount, estimates of odds ratios will 
not be affected. 
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TABLE 1—tatlmatad Pt*v»tone* o* Asthma In Children, by Smoking ©f Mothort; O ono o — 
County. Michigan (1977) and Barfcahlr* County. Maasachuaans (1990). 
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22 

11 
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(564) 

2i 

1J3 

21 
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\2 

05 
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And Again indkiie that parent reporting likely increases in 
Accuracy as the severity of the condition increases. 

In thir Genesee Counts . Miehicin sample. 41 per cent of 



Data from the more rural Berkshire Count) sample 
produced similar estimates of relative risk. Although the 
significance levels were lower due to the smaller sample 


size. Thirty-seven percent of the children aged O-lJ injhjs^ 
^sample had a mother is ho smoked . |The es timated pr evale 

r Ast hi^ ssmptOTOVTncrtasea frwfTJST 

'MMT “-““ 

teas 



_Tram's pemnno*l2t*f teoi 



•••All te«s of the smoking asthnu relationship wilt be one* 
tailed texts; other tests nill be two-uikd It should also be noted 
that the sample m fact consists of data upon clusters of children: 
thus, even though households were selected randomly, some design 
effect it introduced imo the sample. We estimate from the present 
samples that roh.'MHe imraciass correlation coefficient which 
measures this trndenc) towards homogeneity withm clusters. i% .16 
for asthma, and .21 for function impairing asthma. The effect of this 
closuring is to reduce the precision of the survey estimates For 
example. in the Genesee County sample a 95 per cent confidence 
interval around the proportion of children reported as asthmatic by 
mothers that do not smoke can be estimated at 4-6 per cent if the 
effects of clustering are ignored. If this design effect it taken into 
account, the V5 per cent confidence interval becomes S.9-6.2 per 
cent . Others have found that design effects arc less pronounced for 
regression coefficients than for estimates of means and proper* 
lions u Regressions were run based upon households which predict* 
ed the proportion of children in a household with asthma, controlling 
for familv sue and. other variables noted later. These results were 
consistent with resutis presented later, and thus indicate no signift- 
cant consequences of this design effect. 


Ho fifnificAni differences m the relationships between 
maternal smoking and asthma, and maternal smoking and 
functionally impairing asthma were found between the two 
geographic areas. Log*linear models were fitted, testing for 
this three-way interaction, and no significant differences 
emerged. Thus, data from the two sites were pooled, using a^ 
variant of the Mantel-Haenszel procedure.*&This]anajysi | M 


Other Explanatory Variables 


The relationship of paternal smoking to childhood asth¬ 
ma was also explored in both samples, but the results were 
inconsistent. In Genesee County. Michigan, significant rela¬ 
tionships were found between paternal smoking and the 
prevalence of childhood asthma but not of functionally 
impairing asthma. In Berkshire County, no significant rela¬ 
tionships between paternal smoking and the risk of asthma 
or functionally impairing asthma were observed. 

Parents who smoke could conceivably be over-sensi¬ 
tized to the effects of their smoking, and thus could ovetTe- 
port conditions in their children. This possible bias in 
symptom reporting was explored by looking at the relation¬ 
ship between maternal and paternal smoking and other 
chronic condilion s3jbf^w^ich T respiratoryjgmpiom* might 
appear. &o significant relationships were jfiSBal 

Multivariate legistic*°regressions*♦'Wre estimated 
which predicted asthma and functionally impairing asthma 
among children from mothers* smoking habits, as well as 
from the smoking habits of father*, whether the child had 
hay fever or any other allergies, and socioeconomic and 
demographic characteristics of the family and child. The 
coefficient estimates from these equations estimated from 


tTHese conditions included hayfever and any other allergies. 
Uthexe logistic regressions estimate linear associations be¬ 
tween the predictor variables and the loganthm of the odds for 
asthma. They were estimated using MM LA. a computer program 
which produces maximum likelihood estimates, written b> V. W. 
Hauck, Illinois Cancer Council: Chicago. Illinois. 
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PARENTAL SMOKING AND CHILDHOOD ASTHMA 


TABLE a—Coefficient Estimates from Logistic Regressions Predicting Asthma and Functionally 
Impairing Asthma In Children 0-17, Genesee County, ML 1*77 



E|Ob n 

emdeang Aeem 

Eoutton Pmdcang Funaorv 
eapomng Asm* 

VMM 

Caoicom 
Esa rim 


Oeoa> 

CMfeani 

Eaamata 

tStaaeac 

Odds* 

mao 

Mothor Smoko* (Vo* » lit 

J01 

2.45** 

1.46 

J13 

1J4* 

1J5 

Fathot Smokos (Vot • 1) 

.396 

2-40* 

1.49 

J7« 

24 

1J6 

Apt of Child (1 s S) 


-1.79 

.70 

-J99 

•.76 

.74 

Soxof Chdd (i - male) 

.Its 

.73 

1.12 

• J36 

•.79 

.79 

Income of Family 

J26 

JO 

i m 

•J77 

•J3 

M 

(1 • poverty: 

2 - near poverty; 

9* Nghor) 

Mother's Education 

-226 

-2JT 

JO 

-466 

-244* 

.91 

Child has Amrgmt (Ye* - 1) 

1.169 

644- 

3J2 

1.230 

3.70- 

342 

Chdd has Haytever (Vet - 1) 

1.666 

6-51- 

540 

1.565 

4J6" 

4.66 


•eynh ce m at p • OS 
- e gM can t at p • Oi 

toner mapomea eposd wTHre mmm •T 


the Genesee County data are displayed in Table 2 above. A 
variety of other variables are not included in this Table 
because they did not add an> explanatory power to these 
equations. These include the number of persons in the 
household, race, environmental deficiencies observed near 
the home tavailablc onK in the Genesee County sample), 
number of rooms in the house, and mother's work status 


ftjSiog^tnporiM 


. frft v i?■? V t 


relationships, controlling for the variables, arc only attenuat 
ed slightly from "unadjusted** estimated odds ratios derived 
from Table l.Ztt For example, the odds-ratio relating asth¬ 
ma and maternal smoking changes from 1.57 to 1.49; the 
corresponding change for the functionally impairing asthma 
odds ratio is from 1.98 to 1.85; Similar equations were 
estimated for the Berkshire County sample, resulting in 
similar estimates of the relationship between maternal smok¬ 
ing and asthma. The smaller sample size from this site, 
however, resulted in lower levels of statistical significance. 
These analyses also confirmed the fact that paternal smoking 
did not in genera! predict chronic respiratory problems once 

maternal smoking was controlled. ^ _ _ ^ r , 

dajBfirehith was included as ooe of the items on if*) 

^^^Utire^ri^ ofll^ 1 However, bo association with' 
^functionally impairing bronchitis was observed, and no 
significant association between bronchitis and paternal 
smoking was found. These relationships suggest another 


azetft the present situation, the odds ratio closely approximates 
the estimated relative risk. 


effect of maternal smoking, similar to the known effects of 
individual smoking upon the production of bronchitis in the 
smoker.* This relationship may also reflect the fact that 
some children with asthma are misdiagnosed as having* 
chronic bronchitis.* The converse, however, could also be 
true. We reestimated the equations described in Table 2 
including an additional comroloan able indicatin g whether 
the child had bronchitis or not 


B^nuai td 

One other variable which could have important implica¬ 
tions is the presence of asthma in parents, but we believe 
that this variable could have an attenuating effect upon the 
present relationships. We assume that parents with a history 
of asthma have a smaller probability of taking up emoking. 
Thus, there could be a selection of "non-asthmatic" parents 
into the group of smokers, and subsequently a selection of 
~non-asthmatic** children to smoking parents, a situation 
that would result in an attenuated relationship between 
parental smoking and childhood asthma. 

Cstiaato of Attributable Risk 

The significance of these estimated relationships for 
both medical practice and public health are strongly condi- 
gijonedby the proportion of mothers that smoke :£ecsusl3 
mothers w both of these'satnpien 

jfaSoiig|We 

SSSeraal smokingartsubstantial^ The estimatei'of relativ® 
tfmk’in Table *1 indicate ihaftl llpeSceotyShd ^23 pereeBjJ 
Sespectively of asthmiln "children In theltwo^ sitesmiyJe 


* Attributable risk can be defined at the ' •maximum proportion 
of a disease that can be atthbutrd to a characiensuc or etiological 
factor."** 
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“We have already* indicated above that the estimated 
relative risks associated with maternal smoking are some* 
what attenuated as control variables are introduced into the 
Jdgritic regressions: if these estimates art used in the calcu¬ 
lations. *li#hi)> smaller attributable risks result le g. 17 per 
cent and 26 per cent rather than If per cent and 28 per cent!. 

Because of the small numbers of conditions reported, 
the 95 percent confidence intervals*around these estimates 
are necessarily large: for example, the confidence interval 
around the estimated percentage of asthma in Genesee 
County. Michigan, attributable to maternal smoking ranges 
from 5 per cent to 29 per cent. In spite of this imprecision, 
the similarity of the estimated attributable risks in the two 
different populations vends to validate the estimates. Other 
validations are still needed, however, ideally using more 
refined measures of both the presence of asthma, the level of 
functional impairment involved, and the actual air pollution 
which may be attributed to maternal and paternal smoking. 

Smoking and Disability Days 

Because other studies have reported relationships be¬ 
tween acute illness and parental smoking 1 ^’*and substantial 
relationships are reported here between asthma and mater¬ 
nal smoking, an obvious question to be addressed is the 
extent to which the reUncnahips between acute illness and 
maternal smoking may be due in pan or m whole to the 
relationships estimated here between chronic illnesses such 
as asthma and bronchitis and maternal smoking. Maternal 
smoking and the presence of asthma and bronchitis in the 
Genesee County sample were all associated with thejikeii* 
hood of a disability day injhe past two weeks, 
presence of asthma and bronchitis w as control 


sd jTiiiSo. • s 



^ from 1.46 to im 

abdve^between maternal smoking and the prevalence of 
chronic respiratory conditions do not account for all of the 
often reported relationships between parental smoking and 
acute respirator) illnesses in children. 






Discussion 

it h useful to conceptually distinguish three possible 
role* by which an exogenous factor like tobacco smoke 
might play a role in the pathogenesis of asthma. Such a 
factor 

. . aught be responsible for the inception of asth¬ 
ma by indue mg a state of hyperreactivity in the bronchi. 
Second, it might maintain and reinforce h yp erre a c ti vity. 
Third, it might provoke the expression of hyperreactivity, 
•bring me to clinically recognizable attacks of asthma.* 

While the present data do not shed light on the precise role of 
maternal smoking in the development of childhood asthma. 


the analyses dearly indicate art influence controlling for 
other known factors such as hayfever and allergies. 14 Al¬ 
though estimates of attributable risk should be interpreted 
wit hj he sc comments in mind/the presehf dau stiggr g^ l h a y 
0mmmM titip i uM cag bt cogsidtfii m ai u m tiut uc^mp 

These dau can alsobe considered as another illustration 
of the extent to which indoor air pollution is a significant 
determinant of individual health status. As current energy 
conservation measures in the United States reduce the flow 
of air through households, the consequences of indoor 
pollution due to cigarette smoking could certainly increase in 
magnitude. 

The findings from this study suggest that an opportunity 
exists for health care providers to help prevent asthma in 
children, and to reduce the level of functional impairment of 
asthmatic children. One strategy would be to encourage 
smoking mothers of children with clinically diagnosed asth¬ 
ma to quit smoking. Some effective therapies have been 
devised to help smokers end their habit.* and referrals to 
such programs could be arranged. 

A number of current pediatric texts do non mention such 
an approach to treating the asthmatic child/* * Evaluations 
of the possible efficacy of these interventions in reducing the 
prevalence of asthma and functionally impairing asthma 
could add significantly to cutrent knowledge. 

A broader preventive strategy could involve encourag¬ 
ing the reduction or elimination of maternal smoking among 
families with a history of allergies. Such families have a 
greater risk of producing allergic children. This approach 
parallels the commonly accepted practice of avoidance ther¬ 
apy with household pets for allergic families.*’ There are 
also substantial benefits to be gained by the mothers them¬ 
selves if these interventions are successful. 
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APPENDIX A 


Checklist of Chronic Conditions nnd Impairments: 

(a) Asthma 

Cb) Hay Fovor 

(c) Any other kind o< allergy 

(d) Any roubN wnh hianer kidneys 

fa) Anything wrong wtm higher heart 
(f| Any difficulty hearing 

(g) Any difficulty seeing (even with glasses) 

(h) Trouble speaking (stammering, bapmg. hard id imdemand) 
(1) Mtssmg fingers, hand: arm, toes, toot or leg 

(j) Any permanent stiffness or deformity of took log. fingers, arm 

or back 

(k) Condition present ainoa birth, such as club Mot or cleft palate 

(l) Paralysis of any tend 

(m) Mental impairment or retardation 

|n) Arthrtpa 

(o) Bronchitis 

ip) Epilepsy. oonvuWons 

(q) Cerebral palsy 

(r) Diabetes 

|a) Anything atea 
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Fergusson, D.M., Horwood, L.J. "Parental Smoking and Respiratory 
Illness During Early Childhood: A Six-year Longitudinal Study" 
Pediatr Pulmonol 1(2): 99-106, 1985. 

SUMMARY: The relationship between parental smoking habits and 
lower respiratory illness and symptoms during the first 6 years of 
life was studied in a birth cohort of New Zealand children. This 
showed that maternal (but not paternal) smoking was associated 
with significant increase in rates of lower respiratory infection' 
and : lower respiratory symptoms during the child's first 2 years. 
This association persisted when a range of perinatal, social and 
familial factors were taken into account statistically. After two 
years there was no detectable association between parental smoking 
habits and lower respiratory infection. Further, there was no 
evidence to suggest that children whose parents smoked had increased 
risks of asthma or rates of asthmatic attacks during early 
childhood. 
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Parental Smoking and Respiratory Illness 
During Early Childhood: 

A Six-ye#r Longitudinal Study 

0 M fergusson' BA Hons, and L. J Norwood, BA, BSc 


Summary. W maio^D between parental smofcinj habits ano tesp'rato'y i*v 
ness ana symptoms Ourtnj ?*ch*st6 v er s o* i*fe **as stuoeo in a b^nn cowi of *rw 
2ca^^cn.«rtn4»M$VSSSSSK^^^GRtbut rot paternal) srnbfc*ng'was associated * 
<•*** vgrwrcam mStS?58B8S^^^^J!irory inieaon 4 

kmsour« 90 ecMds ^ fyeawmrassooatonpefvsteiwnen« __ 

yteMif and i »ma^l»e to*s «wc;t wen «mo accowm atat«f><a*y After t*o yea's there ~as 
no aetecab* assoc*10" brtv*een parema' smo^s anc &**' reSD-rrory mtec 

ton funner, mere was noevoence to suggest tnat cn.«re" whose oa'ents s^oteo nao 
mc'easeo *<*« o* apnma ©* rates © # «?** fP >a*.< enacts Ourmg cany cn*onooc_ **rv mt»os 
astnma children. €•$#»er.e smo*^nj pMtr resp'fatory amess. parerne* smofc'ng > Araarr 
Ktmonot *«S. T 99-ICO 


A number of studies have examined the rela¬ 
tionship between parental smoking and lower re¬ 
spiratory illness in children 1 ' 14 and. in general, 
the results have suggested that parental smok¬ 
ing may be harmful to children, ^rhaps the 
best-documented findings relate to the Increased 
rates of lower respiratory infection and symp¬ 
toms that have been observed in children under 
2 years of age whose parents (and. particularly, 
the mothers) smoke."* *• '* This association has 
been found in a variety of studies that have used 
both retrospective and concurrent measures of 
medical consultation for lower respiratory infec- 
lion. 1 "*'• 11 maternal reports of lower respiratory 
symptoms.* ’and hospital attendance dau 'The 
correlation has been shown to persist when a 
large number of potentially confounding factors 
have been controlled, including family social 
background. 1 * • *• 11 family composition. 4 ** lower 
respiratory illness in the child’s family.' 4 * in¬ 
fant feeding practices 4 • and perinatal history. 141 
In at least two studies the association in children 
between early lower respiratory illness and pa¬ 
rental smoking has been shown to disappear at 
around 2 years of age.' * 

A further series of studies have suggested 
that, in school-aged children, parental smoking 
and. particularly, maternal smoking is asso¬ 
ciated with increased rates of lower respiratory 


ftc-> r « C**KC%itc- C**o Oywc©**'* S:.3v Otwrimr^ o* 
Ncautro. OraKttrch Sew & wcocrv C*r«r**rt* ko 
ftc Hobo*U< C^*flC"W*C“. Ne» 2c«ti^c 

*ec« t*oOnooerH i*t« accept* a ♦©* <r r*- 

19 i«S« 

Aocreu co^noonoenee ro :: O *r«.iK- 


symptoms. 4 *' 4 lower respiratory infection. 44 *' 1 
and reduced pulmonary function." •**'• The in¬ 
troduction of control factors, includlhg measures 
of family social background* • * and the chil¬ 
dren’s smoking habits*" 1411 44 has not apprecia¬ 
bly altered these correlations. At the same time, 
not all studies of school-aged populations have 
found linkages between parental smoking and 
pulmonary function." '• 

A number of investigators have also examined 
the relationship between parental smoking and 
the onset and frequency of asthma during child¬ 
hood. and the majority of studies' 4 have 
(ailed to find any tendency for the children of par¬ 
ents who smoke to be more prone to asthma 
than those of nonsmokers An exception to this 
trend, however, was reported by Gortmakrr et 
al ." who found a small but statistically signifi¬ 
cant tendency for children whose parents 
smoked to suffer greater rates of asthma 
Although the general conclusion that may be 
drawn from this literature is that smoking Is 
harmful for children, some aspects of the find¬ 
ings suggest that this relationship may not be 
a simple one. In particular, the emerging ev i¬ 
dence tends to suggest that the effects of paren¬ 
tal smoking vary with the age of the child (be¬ 
ing most marked during early childhood), the 
source of the parental smoke (with maternal 
smoking having a greater influence than pater¬ 
nal smoking), and the disease that is studied 
(with lower respiratory infection and symptoms 
being more influenced by parental smoking 
habits than childhood asthma) 

Tb place these issues in perspective, this pa 
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per report* the result* of a six-year longitudinal 
•tudy of the relationship between parental 
smoking habit* and tower respiratory illness in 
children In a sample of New Zealand children. 
The alms of the paper are: UTb examine the rela¬ 
tionship between rates of tower respiratory In¬ 
fection or symptom* In children. parental smok¬ 
ing habit*. and the children's ages and to devise 
a statistical model describing the linkages be¬ 
tween these variables 2) 1b examine the associ¬ 
ation between parental smoking and the onset 
of asthma and the frequency of asthmatic st¬ 
uck* during early childhood. 

Method 

The dau were collected during the first eight 
stages of the Christchurch Child Development 
Study. A birth cohort of children bom In the 
Christchurch (New Zealand) urban region In 
mid-1977 was studied at birth. 4 months, and 
annual Interval* to the age of 6 yean using a 
combination of a home-based interview with the 
mother supplemented by information from 
hospital records general practitioner notes, 
and other documentary sources. The general 
methods of dau collection and the quality con¬ 
trol or the dau have been described In previous 
papers* * "The following information was used 
in the present analysis. 

Medical Consultation for Lower Respiratory 
Infection. Information on medical consulu- 
tions for bronchiu*. bronchiolitis and pneumo¬ 
nia was collected for each child for each year of 
life. This information was gathered from several 
sources including maternal recall, diaries of the 
children's health that were kept each year tw the 
mothers, and information from genera) practi¬ 
tioner records. 

Maternal Reports of Lower Respiratory 
Symptoms. Mothers were questioned about 
whether their child had had a "chesty cold" or 
"wheezy chest" at each year of life Irrespective 
of whether a medical consulutlon had been In¬ 
volved. Separate Items for chesty cold and 
wheeze were used for children up to 2 years of 
age. However, during theftrst year of the study, 
our interviewers reported that many mothers 
had difficulty distinguishing between wheeze 
and general chestlness. 1b overcome this possi¬ 
ble ambiguity, from the second year onward we 
used a single Hem that covered both chesty cold 
and wheeze. The measure used in this analysis 
Is based on whether at each year of life, the 
mother reported that her child had suffered from 


Sw»*s ««*i tewmen mei-(rs>w mo * o **cce 

chesty colds or wheeze irrespective of whether 
medical attention was sought for these condi¬ 
tion*. 

Asthma During Early Childhood 1b mea¬ 
sure whether a child was prone to asthma and. 
if so the frequency of the asthmatic stuck*, four 
measures were developed. 

1.—whether the child had ever attended a 
medical practitioner for the treatment of wheeze 
that had been dugnosed a* asthma or wheezy 
bronchitis (Wheezy bronchitis was Included in 
the definition of asthma on the basis of Williams 
and McNicol's” conclusion that the two condi¬ 
tions are indistinguishable: however, only 8 \ of 
all diagnoses were for wheezy bronchitis I 

2 —whether the mother had ever reported that 
her child had suffered an asthmatic stuck ir¬ 
respective of whether this stuck had been 
treated medically. 

3 — the frequency of medical attendance from 
birth to 6 years for episodes of wheeze that were 
diagnosed as asthma or wheezy bronchitis 

4.—the frequency of maternal reports of asth¬ 
matic episodes during the period from birth to 
6 years irrespective of whether medical atten¬ 
dance was sought. 

The first two measures defined the proportion 
of children who according to medical diagnosis 
or maternal belief, were prone to asthma: the 
second two measures described the frequency 
of asthmatic atuck among those children who 
were susceptible to asthma. 

ftirentaf Smoking At each year, mothers 
were questioned about their dally cigarette in¬ 
take and the inuke of the child's father. 

Control Sector* 

Tb uke account of lhe possibility that any ap¬ 
parent correlations between parental smoking 
and lower respiratory illness could have arisen 
from the efTecu of common confounding varia¬ 
bles. the following measures were used for the 
purpose of sutistica) control. 

frrlnatal Status. Measures of the childrens 
birthwelghts and estimated gesuiiona) ages 
were obUlned from hospital records 

Family Composition and Social Back¬ 
ground. As part of the routine dau collected 
during the course of the study. Information was 
available on maternal ages, family sizes, mater¬ 
nal educational levels, the childrens ethnicity, 
and family socioeconomic sutuses as measured 
by the EllCy and Irving** scale of socioeconomic 
sums for New Zealand. 

Family Atopy. At the initial interviews with 
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the childrens mothers. Information was col¬ 
lected on the presence (both past and present) 
of asthma, allergic rhinitis and eczema in the 
mother, biological father, and siblings 

Breastfeeding History From information 
collected from hospital notes and maternal in¬ 
terviews. estimates of the duration of time iif at 
all) the child was breastfed were obtained 

Btts in the Home At each year, mothers 
were questioned about the presence of p*tcats 
or dogs th the children s families, and an esti¬ 
mate of the extent of exposure to these animats 
was created for each child by summing th* num¬ 
ber of years the pets had been in th* 'hild s 
family. 

Fhmily Life Events From two years inward, 
mothers were questioned about the oc* .rrence 
of adverse or stressful life events using a Astern 
check list based on an abbreviated verv\- *A the 
Holmes and Rahe* 1 social readjustmer.- rating 
scale. For each year, an estimate of tr - *xtent 
of exposure to stressful life events wav *r*ated 
by summing the number of sut* *v*ms 
reponed. 


Sample Suet 

The initial cohort comprised 1.265 children, 
but as a result of emigration from New Zealand 
and losses to follow up. this cohort was reduced 
in 6 years to 1.115 children. This reduced sam¬ 
ple represented 88 % of the original cohort and 
95\ of those cohon members still alive and resi¬ 
dent in New Zealand. However, throughout the 
analysis, sample sizes varied with the age of the 
children because complete data on parental 
smoking and respiratory illness for the full six- 
year period were not available for every child. 
(These were children who had left New 1 Zealand, 
and who re-entered the study on their return.) 
The variations in sample size axe reflected in ta¬ 
bles 1. 4. and 5. 

Results 

Med fro! Consultation for Lower Respiratory 
Infecuorxand Maternal Reports of Louder Respi 
ratory Symptoms. Ihble 1 shows the associa¬ 
tions between parental smoking habits and rates 


Source: https://www.industrydocuments.ucsf.edu/docs/xmvjOOOO 
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of medical consultation for bronchitis and pneu¬ 
monia and maternal reports of lower respiratory 
symptoms In their child during the period from 
btnh to 6 years (The data are presented in two- 
year blocks for simplicity, but a parallel analy¬ 
sis of the year-by-year trends in th e^data pra 
duted similar results.) m 



'Sin t tfoy eaisjlD^ t erYne children 

reached 2 years of age. there appeared to be lit¬ 
tle or not association between parental smoking 
habits and the rates of lower respiratory illness 
or symptoms. These conclusions were con¬ 
firmed by fitting a senes of hierarchical log lin¬ 
ear models* 4 to the data on rates of lower respi¬ 
ratory illness shown tn the table Thisproce dure 
fed to the following conclu sions.ilrPunna 'itT^ 1 

"“^ISmoitlni 


Kfidgna 

tom s (log likelihp^mtio x^^ 
Jpatemai smoking did not make 
a contnSStion to the variability in rates of illness 
when considered alone or in combination with 
maternal smoking 2) After the children reached 
2 years of age. there were no significant associa¬ 
tions between parental smoking habits and rates 
of lower respiratory Illness or symptoms. 

The results in table 1 do not take into account 
the possible effects of other social or familiar fac¬ 
tors that may be correlated with maternal smok¬ 
ing habits and childhood lower respiratory ill¬ 
ness or symptoms, lb examine this issue, the 
data for the first 2 rears were reanalyzed using 
logistic regression methods'"in which maternal 
smoking together with the measures of family 
social background, family composition, infant 
feeding practices, and pennaul history were 
related to rates of medical consultation for bron¬ 
chitis and pneumonia and rates of maternal 


reports of symptoms. Results of this analysis 
clearly showed that, even when all control fac¬ 
tors were taken into account, there was a signifi¬ 
cant association during the children s first two 
years between maternal smoking habits and 
rates of lower respiratory infect ion IP < 0.011 and 
a marginally significant (P • 0 06] association 
between maternal smoking habits and rates of 
lower respiratory symptoms. From the fitted 
model, estimates were obtained using the meth¬ 
ods described by Let “of the association between 
maternal smoking and rates of lower respiratory 
infection and symptoms that were adjusted for 
the effects of jhe control factors fftieadjuste 
lies are shown in tab le 2 and in f 

&9ssmnssih 


children under the ace ta 

OurTnTtiaJ analyses examined the data in a se¬ 


ries of cross-sectional two-year blocks lb ana¬ 
lyze the dynamic relationships that existed be¬ 
tween maternal smoking and rates of lower 
respiratory illness and symptoms throughout 
the child s first 6 years, the data was used to form 
a 3 x 2 contingency table.* which described the 
associations between maternal smoking during 
the child s first 2 years and rates of lower respi¬ 
ratory' miectionsand symptoms throughout the 
child s first 6 years This table was fitted using 
log linear modeling methods A summary* of the 
analysis is show n in table 3. which gives values 
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of the log likelihood ratio chi-square autistic* 
for the various effects in the fitted model. The 
results can be readily interpreted from figure 1. 
which shows the fitted model using the conven¬ 
tions described by Freeman and Jekel ” in this 
diagram, variables that were significantly re¬ 
lated am shown linked by solid lines, and the size 
of the association Is indicated by the log likeli¬ 
hood ratio chi square value and lu correspond¬ 
ing level of significance. Variables that were not 
significantly related are not linked by lines. The 


following conclusions can be drawn from the flj 
ure., 

y < 00511 

e ehJldren**,ni»t 2^yrj« 2]’'Within each 
measuring period there were very strong associ¬ 
ations \P < 0.0001) between medical consults- 
lions for lower respiratory Illness and maternal 
reports of lower respiratory symptoms These as¬ 
sociations arose because If the child had at¬ 
tended a medical practitioner for lower respira¬ 
tory illness his or her mother almostinvariably 
reported lower respiratory symptoms 3) There 
were significant associations [P < 0 001] between 
rates of medical consultation for lower resptra- 
lory illness across measurement periods i 



o 6yeary A similar causal-chain model links 
the measures of maternal reports of lower respi¬ 
ratory symptoms. 

As may be seen from Tkble 3. the model 
depicted in figure 1 produced a very satisfactory 
fit to the observed data (x* * 131.73: df » 172. 


P • 0.99). 


Asthma During Early Childhood. Tkble 4 
compares the number of children having at least 
one asthmatic episode (defined both on the basis 
of medical consultation and maternal report) by 
the age of 6 years with parental smoking habits. 
Inspection of the table shows no clear tendency 
for the proportions of asthmatic children to vary 
with parental smoking habits, and this was con¬ 
firmed by log linear modeling of the results, 
which indicated that there was no significant as¬ 
sociation between being asthmatic and paren¬ 
tal smoking habits. 


ftswrt l-fincO »©3 liner mode' 0 # msternsi meo- 

c*< conwftwo* to* fttomofy 

ftoom 01 towff rcSD"«tO*Y »ymp*omi m c^ilOrcn 0-6 y€i r » 
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Source: https://www.industrydocuments.ucsf.edu/docs/xmvjOOOO 
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thews the frequency of asthmatic atucks per 
100 children (measured both on the basis of 
maternal report and frequency of medical con¬ 
sultation) related to parental smoking habits. 
While there was substantia) variability in the 
rates of asthmatic attacks depending on the 
combinations of parental smoking, there was no 
clear trend in the results that would suggest in¬ 
creased parental smoking was associated with 
increases in the rate of asthmatic attacks This 
impression was confirmed by log linear model¬ 
ing of the data In table 5. which showed there 
were no significant associations between paren¬ 
tal smoking and the frequency of asthmatic 
attarks. 

It examine the possible effects of various con¬ 
founding factors on the associations betwren pa¬ 
rental smoking and the occurrence of asthma 
in children and the rates of asthmatic attacks, 
the data were further analyzed using regression 
methods in which a number of control factors, 
including gender, family history of asthma, early 
eczema, early respiratory infection, breastfeed¬ 
ing history, pets In the family, family life events, 
and family social background were introduced 
as factors in stepwise analyses The analysis of 
the risk data in table 4 was conducted using mul¬ 
tiple logistic regression, whereas the frequency 
of attack data (table 5) were analyzed using mul¬ 
tiple linear regression methods based on the 
square root of the number of episodes of asthma 
occurring during the period from 0-6 years All 
analyses indicated that there were no significant 
relationships between parental smoking habits 
and risks of childhood asthma or rates of asth¬ 
matic attacks even when the set of control fac¬ 
tors was taken into account statistically. 


Discussion 


The findings of this six-year longitudinal 
study Indicate that the effects of parental smok¬ 
ing on childhood respiratory Illness depended 
on the child s age. the sourc e of parental smoke, 
and the outcome st udled. ftS^^gggy evli 



However, after this time, maternal smoking did 
not make a significant contribution to the rates 
of medical consultation or reports of lower respi¬ 
ratory symptoms. Paternal smoking was not 
related to lower respiratory Illness at any time, 
and neither paternal nor maternal smoking was 
related to the risk of asthma or the frequency of 
asthmatic at tacks during thechild s firstjSyean 
|£rhefindfngofanassociati on bet ween f~" J 

ffnn^h^ 1 oiprmotj 

figrarlicr. thc"co~ 

l» tlon~ ^p^OT^ cS^rg >»)t rn : i!H8 l T Rc ; *effc , cts- 

Ulnes* and symptqxnsjn^nqrein 


firai 

jpiotheagJ 

r 2 years: However, the mechanisms involved 
are as yet unclear. Colley et al ’ proposed a 
genetic explanation in which parental smoking 
is related to a genetic disposition to lower respi¬ 
ratory illness, which is reflected In higher rates 
of morbidity among the offspring of smokers. 
However, this explanation seems highly unlikely 
given that, according to most studies maternal 
smoking Is more important in this regard than 
is paternal smoking, which would suggest a 
vnode of inheritance Hi which a predisposition 
to lower respiratory illness is sex linked to the 
child's mother* Fcrgusson ct al * have suggested 


Source: https://www.industrydocuments.ucsf.edu/docs/xmvjOOOO 
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• hypothesis In which prolonged exposure to cig¬ 
arette smoke has an Irritant effect that exacer¬ 
bates the respiratory infections that normally 
occur during early childhood, making it more 
likely that lower respiratory symptoms will 
develop 

However, whereas previous studies**** have 
reported associations between lower respiratory 
symptoms, lower respiratory Illness or impaired 
pulmonary function, and parental smoking for 
school-aged children, we were unable to find any 
association between parental smoking and re¬ 
spiratory illness or symptoms during theperl 


from 2-6 ye 




ii^ampl^J^dren 






-“rfiriix 


_ urtwSJ^jy}i^moSS Tiger ei al** hr fit 

thattuctiearly exposure coupled with Increased 
risks of early lower respiratory Illness may eause 
structural changes that are reflected In In* 
creased rates of lower respiratory symptoms and 
reduced pulmonary function during later child* 
hood. The results of the longitudinal log linear 
analysis presented in this paper cast some light 
on the plausibility of this hypothesis. In partic¬ 
ular, the model suggested that maternal smok¬ 
ing was associated with an increased risk of 
lower respiratory illness and symptoms during 
the child's first 2 years, and that early respira¬ 


tory Illness or symptoms during the first 2 years 
art associated with subsequent illness or symp¬ 
toms. At first sight these results would appear 
to support the hypothesis that early exposure to 
parental smoke leads to later respiratory Illness 
However, this view does not take into account the 
statistical "slippage** that occurs within this sys¬ 
tem of relationships Thus white maternal 
smoking does influence early respiratory Illness 
and early respiratory illness is related to later re¬ 
spiratory illness maternal smoking made a 
negligible direct or indirect contribution to later 
respiratory Illness for our cohort. This suggests 
that the tendency for rates of lower respiratory 
illness or symptoms to be correlated over time 
cannot be attributed to the common effects of 
maternal smoking on respiratory function. 

A more plausible explanation of the existing 
data would appear to be that there are two mech¬ 
anisms Involved in the correlations between pa¬ 
rental smoking and Icsverraspiratorv. ill ness and 


symptoms in children. 


I WTAtt >fn> !fV> 


This effect Is relatively short lived and 


disappears at around the age of 2 years However, 
in the light of the findings of Tkger et al. 1 * there 
is also evidence to suggest that prolonged ex¬ 
posure to parental smoking may have the effect 
of gradually compromising the lower respiratory 
system of children so that around the middle- 
school years children become at greater risk of 
krwer respiratory Illness and reduced pulmonary 
function. 

In confirmation of three previous studies’* ,f •• 
we were unable to show any correlation between 
parental smoking and elther'the onset or fre¬ 
quency ofaatjimat ic auac ks 6 unng earK LChil l d • 

^fon plicated inihe'di^op^ aithmi or the 
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frequency of asthmatic attacks In young chil¬ 
dren. At the same time. Gomnaker et al." weir 
able to show a small but nonetheless significant 
association between parental smoking habits 


" and asthma In a cross-sectional sample of chil¬ 
dren aged from 0-17 years. It seems possible 



It should also be noted that the apparent corre¬ 
lation between parental smoking and asthma 
repeated by Gortmaker et al. u could be a dis¬ 
guised correlation between asthma and smok¬ 
ing in the child." *' as this factor was not con¬ 
trolled for tn their an ah 



'function. Such relationships can only be clari¬ 
fied by further longitudinal studies that exam¬ 
ine the way tn which varying exposure ttmes to 
parental smoking have dynamic effects on both 
the susceptibility to lower respiratory Illness and 
pulmonary function throughout childhood. 
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ABSTRACT. The role of social and familial factors in the 
development of childhood asthma by age 6 years was studied in a 
birth cohort of New Zealand children. Rates of asthma varied 
markedly with the child's sex; boys had twice the rate of asthma 
as girls. In addition, the factors associated with asthma varied 
with the child's sex. For boys, wheeze during infancy, early 
eczema, and parental asthma were all significant risk factors; for 
girls, the only risk factor was early eczema. Proportional hazards 
modeling of the data failed to show any significant associations 
between the development of asthma and a large range of other social 
and familial factors including breast-feeding, parental smoking 
habits, pets in the child's family, stress in the family, or family 
social background. It was concluded that asthma in early childhood 
appeared to be inherited to some extent, its age of expression was 
related to the child's sex, and it had a complex interaction with 
other forms of allergic disease. There was no evidence to suggest 
that the structure, practices, or dynamics of the child's family 
played a significant role in the development of asthma for children 
in this birth cohort. 
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ABSTRACT. The role of social and familial factors in the 
development of childhood asthma by age 6 yean was 
studied in a birth cohort of New Zealand children. Rates 
of asthma varied markedly with the child's sex; boys had 
twice the me of asthma as girls. In addition, the factors 
associated with asthma varied with the child's sex. For 
boys, wheeze during infancy, early eczema, and parental 
asthma were all significant risk factors; for girls, the only 
risk factor was early eczema. Proportional hazards mod¬ 
eling of the data failed to show any significant associa¬ 
tions between the development of asthma and a large 
range of other social and familial factors including breast¬ 
feeding, parental smoking habits, pets in the child's fam¬ 
ily, stress in the family, or family soda! background. It 
was concluded that asthma in early childhood appeared 
to be inherited to some extent, its age of expression was 
related to the child's sex, and it had a complex interaction 
with other forms of allergic disease. There was no evi¬ 
dence to suggest that the structure, practices, or dynamics 
of the child's family played a significant role in the 
development of asthma for children in this birth cohort 
Pediatrics 1985;75:859-868; childhood asthma, breast - 
feeding, smoking, parental asthma. 


t There have been a large number of studies of the 
social and familial factors associated with childhood 
asthma. Among the factors that have been sug¬ 
gested to lead to increased risks of asthma are: a 
family history of asthma 1 " 10 and other atopic 
conditions 010 ; a history of other atopic conditions 
in the child** 71142 ; viral respiratory infections in 
early childhood 1 *" 1 *; the child's sex 4 * 124 * 47 ; psycho¬ 
social and family stress factors 11 " 21 ; artificial 
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feeding** 22-24 ; parental smoking 2 ** 21 ; the presence of 
cats and dogs in the home** 27 ; and social back- 
ground. 122 ** 2 * -21 

However, the conclusions drawn from these stud¬ 
ies have been limited by the fact that they have 
often been conducted upon small samples, from 
•elected clinical populations, using cross-sectional 
or retrospective case-control designs. There ap¬ 
pears to have been no prospective study that has 
examined the role of social and familial factors in 
the development of asthma in a large and repre¬ 
sentative population of children. 

This paper reports on the results of a 6-year 
prospective study of the development of asthma in 
a birth cohort of New Zealand children. The aims 
of the study were: (1) to identify the social and 
familial factors associated with increased risks of 
asthma in early childhood^ and (2) to develop a 
proportional hazards model to describe the way in 
which various social and familial factors and com¬ 
binations of these factors influenced the likelihood 
of developing asthma. 

METHOD 

The data were collected during the first 6 years 
of the Christchurch Child Development Study. In 
this study, a birth cohort of Christchurch (New 
Zealand) children has been studied at birth, age 4 
months, and at annual intervals to age 6 years. At 
each stage, information was collected on the child's 
health, family social background, and other factors 
by means of a structured interview Rrith the child's 
mother supplemented by information from hospital 
records, general practitioner’s notes, and diary of 
medical attendances kept by the mother. The meth¬ 
ods of data collection and quality control have been 
described in detail in previous papers. 7 * 22-34 

From the data base of the study the following 
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variables were selected for analysis: childhood 
asthma, family history of atopy, child health in the 
first year, early feeding and home environment, 
psychosocial factors, and family social background 

ChUdhood Asthma 

This was based on whether the child had made 
two medical consultations before the age of 6 years 
for wheeze or associated symptoms that were diag¬ 
nosed as asthma or wheezy bronchitis. Wheezy 
bronchitis was included in the definition of asthma 
on the basis of the conclusions of Williams and 
McNicol* that the two conditions were indistin¬ 
guishable. (Only 8% of all diagnoses were for 
wheezy bronchitis.) The criterion of at least two 
diagnoses was used as there is some uncertainty 
about the significance of a single diagnosis of 
asthma in early childhood The frequency distri¬ 
bution of the number of medical attendances for 
asthma is given in Table 1, which shows that by 
age 6 years, 10.3% of cohort members bad made 
two or more attendances. In all cases, the diagnosis 
of asthma or wheezy bronchitis was made after the 
child was 1 year old An analysis of the effects of 
varying the stringency of the definition of asthma 
and of excluding diagnoses of wheezy bronchitis is 
given under “Result*.” Information on childhood 
asthma and wheezy bronchitis was obtained from 
an annual diary of medical attendances kept by the 
child's mother in 60% of cases. In the remaining 
40% of cases, this information was based on mater¬ 
nal recall supplemented by direct contacts with the 
child’s family doctor. 746 The majority (94%) of 
asthmatic attacks were treated by the child’s family 
doctor, but nonetheless 24 of the 109 (22%) children 
who suffered two or more asthmatic episodes had 
been admitted to hospital for asthma. 

Family History of Atopy 

Information on the history of atopic conditions 
(both past and present) in both of the child’s bio¬ 
logic parents and among the child’s full siblings 


TABLE 1. Frequency Distribution of Number of Med¬ 
ical Consultations for Asthma (Ages 0 to 6 Years) 


No. of 

Consultation* 

No. 

% 

0 

915 

86.6 

1 

32 

3.0 

2 

26 

2.5 

3 

20 

1.9 

4 

12 

1.1 

5-9 

25 

2.4 

10-14 

13 

1.2 

15* 

13 

1.2 

Total 

1,056 

100.0 
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was collected prospectively at the initial (birth) 
interview. 7 From this information, four dichoto¬ 
mous measures were constructed: (1) parental 
asthma—whether there was a known history of 
asthma in one or both parents; (2) parental ec¬ 
zema—whether there was a known history of ec¬ 
zema in one or both parents; (3) parental allergic 
rhinitis—whether there was a known history of 
allergic rhinitis in one or both parents; and (4) 
sibling asthma—whether there was a known history 
of asthma in any of the child’s full siblings. For the 
measures of parental atopy, consideration was given 
to analyzing both maternal and paternal atopy sep¬ 
arately. However, it was found that combined in¬ 
dices based on a history of atopy in either parent 
were as effective predictors as measures based on 
data for each parent. 

Child Health in First Year 

The following measures were constructed on the 
basis of maternal reports, diary records, and records 
of general practitioner and hospital attendances in 
the first year (1) eczema—whether the child had 
at least one medical attendance for skin rash that 
was diagnosed as eczema 3344 (Because information 
on medical attendances for eczema were based on 
maternal reports supplemented by information 
from medical records, it was not possible to distin¬ 
guish reliably between atopic and seborrheic ec¬ 
zema.); (2) wheeze—whether the child had attended 
a medical practitioner for wheezy chest not diag¬ 
nosed as asthma, or the mother reported respiratory 
wheeze that did not require medical attention 3749 ; 
(3) lower respiratory tract infections—the total 
number of episodes of bronchitis, bronchiolitis, or 
pneumonia treated by a medical practitioner 3749 ; 
and (4) total respiratory infections—the total num¬ 
ber of episodes of respiratory tract illness (either 
upper or lower) treated by a medical practitioner. 37 

Early Feeding end Home Environment 

The following measures were used as indicators 
of the child’s early feeding history and home envi¬ 
ronment: 

Infant Milk Diet (Age 0 to 4 Months). This was 
based on information collected from (1) obstetric 
unit notes of the child’s feeding history shortly after 
birth, (2) a diary record kept by the mother on the 
child’s feeding history from birth to age 4 months 
(85% of mothers kept such a diary), and (3) ques¬ 
tioning the mother about the child’s feeding history 
to determine whether he or she had ever been given 
any cows milk. (A detailed account of methods for 
assessing the breast-feeding history of this cohort 
has been published previously. 33 " 35 ) 
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The early milk feeding history of the sample was 
classified as follows: (1) children who had been 
totally bottle fed since birth and never received any 
breast milk; (2) children who had been breast-fed 
but who had received some cow’s milk before age 4 
months; and (3) children whose early milk diet was 
breast milk only and who had never received cow’s 
milk by age 4 months. 

Parental Smoking. Each year, information was 
collected on the smoking habits of the child's par¬ 
ents. The history of parental smoking over the 
survey period was classified as follows: (1) neither 
parent smoked at any time; (2) one parent smoked 
at some time during the survey period; and (3) both 
parents smoked at some time during the study 
period. 

Cats/Dogs in the Home . Records included infor¬ 
mation on whether the family bad a pet cat or dog. 

Psychosocial Factors 

To measure the amount of stress, adversity, and 
social readjustment experienced by the family dur¬ 
ing the study period the following three measures 
were constructed. 

Family Life Events to Age 6 Years. Each year 
from 2 years to 6 years, mothers were interviewed 
using a modified version of the Holmes and Rahe 
Social Readjustment Rating Scale. 8 * This consisted 
of 20 items which covered such areas as illness in 
the family, bereavement, financial problems, and 
marital disharmony. The characteristics of the 
scale have been described in detail by Beautrais et 
al ” To measure the amount of adversity faced by 
the family, a life events score was constructed by 
summing the total number of life events reported 
over the study period. 

Maternal Depression. At 5 years and 6 years, 
mothers were interviewed on a modified version of 
the Levine-Pilowsky Depression Questionnaire. 40 * 41 
The scale consisted of 37 items measuring various 
symptoms of depression. The characteristics of the 
scale have been described by Fergusson et aL 4 * To 
measure the mother’s general level of depression, a 
scale score was constructed by summing the total 
number of depressive symptoms reported by the 
mother over the 2-year period. 

Changes of Residence. Records included infor¬ 
mation on the number of changes of residence 
experienced by the child from birth to age 6 years. 

Family Social Background 

The following measures were used as indicators 
of the family's social situation: (1) maternal age at 
the birth of the survey child; (2) maternal education 
classified as—no formal qualifications, secondary 


qualifications (NZ School Certificate or University 
Entrance), or tertiary qualifications (University de¬ 
gree or tertiary technical diploma); (3) child 1 ! eth¬ 
nic status—Maori/Pacific Island v European/ 
other, (4) family socioeconomic status—based on 
the Elley-lrving 43 scale of socioeconomic status for 
New Zealand, which classifies the population into 
six classes on the basis of parental occupation; and 
(5) family size at the child's birth. 

Sample Size and Response Rates 

The analysis is based on a total of 1,056 children 
for whom complete data on all the variables in the 
analysis were svailable. This number represents 
83% of the initial cohort of 1,265 children and 91% 
of the cohort of children who were still alive and 
resident in New Zealand at age 6 years. Comparison 
of the obtained sample with the characteristics of 
the initial cohort indicated that no significant 
biases had been introduced as a result of sample 
attrition. 

RESULTS 

Risk Factors Associated with Development of 
Asthma 

The association between the proportions of chil¬ 
dren experiencing two or more episodes of asthma 
by age 6 years and a series of measures of family 
and social bsckground is shown in Table 2. The 
results are shown separately for boys and girls, and 
each association i6 tested for statistical significance 
by the x 2 test. As shown in Table 2; (1) The rate of 
asthma was higher among boys than girls: 14.3% of 
boys had developed asthma by age 6 years in con¬ 
trast to only 6.3% of girls (x 2 * 18.20; df « 1; P < 
.0001). (2) The factors associated with increased 
risks of asthma differed markedly between the 
sexes. For girls, the only significant risk factor was 
eczema in the first year girls who had eczema were 
five times more likely to develop asthma (P < 
.0001). For boys, there was also a significant asso¬ 
ciation between asthma and early eczema (P < 
.0001). However, in contrast to girls, boys were 
more likely to develop asthma when there was a 
history of early wheeze (P < .0001); when there was 
a parental history of asthma (P < .0001) or allergic 
rhinitis (P < .01); and when other siblings had 
asthma (P < .01). (3) For both sexes there were no 
apparent associations between rates of asthma and 
breast-feeding, parental smoking, the presence of 
cats and dogs, various stresses in the family and 
family social background. 

Because many of the variables in Table 2 were 
intercorrelated, the results do not indicate the net 
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TABLE 2. Proportion* of Children with Two or More Medical Consultation* for Asthma (Apt 0 to 6 Yean) by S<> 
of Child and Familial and Social Factors 


Variable 

Boy* 

Girl* 


Total 

Family history of atopy 





Parental asthma 

No asthma 

11.2 (48/428) 

54 (25/433) 

8.5 

(73/861) 

Asthma 

26.9 (28/104) 

8.8 (8/91) 

184 

(36/195) 

Significance 

P<J00Q1 

NS 

Pc. 0001 

Parental eczema 

No eczema 

124 (54/422) 

5.8 (23/397) 

9.4 

(77/819) 

Eczema 

20.0 (22/110) 

74 (10/127) 

134 

(32/237) 

Significance 

NS 

NS 

• 

NS 

Parental allergic rhinitis 

No allergic rhinitis 

1L2 (39/347) 

54 (21/363) 

84 

(60/710) 

Allergic rhinitis 

20.0 (37/185) 

7.5 (12/161) 

144 

(49/346) 

Significance 

Pc. 01 

NS 

Pc. 01 

Sibling asthma 

No sibling* with asthma 

124 (60/469) 

64 (30/483) 

94 

(90/952) 

Sibling* with asthma 

25.4 (16/63) 

74 (3/41) 

183 

(19/104) 

Significance 

Pc. 01 

NS 

Pc. 01 

Child health in first year 

Eczema 

No eczema 

12.1 (59/489) 

44 (24/488) 

84 

(83/977) 

Eczema 

39.5 (17/43) 

25.0 (9/36) 

32.9 

(26/79) 

Significance 

Pc. 0001 

P < .0001 . 

Pc.0001 

Wheeze 

No wheeze 

8 S (26/293) 

64 (21/325) 

7.6 

(47/618) 

Wheeze 

20.9 (50/239) 

6.0 (12/199) 

14.2 

(62/438) 

Significance 

P<.0001 

NS 

Pc.001 

Lower respiratory tract infections 

0 

134 ($4/474) 

64 (30/482) 

94 

(94/956) 

At kart 1 

20.6 (12/58) 

7.1 (3/42) 

15.0 

(15/100) 

Significance 

NS 

NS 


NS 

Total respiratory tract infections 

0 

14.6 (25/171) 

7.7 (14/181) 

11.1 

(39/352) 

1-2 

114 (31/262) 

5.2 (13/250) 

8.6 

(44/512) 

3 * 

204 (20/99) 

64 (6/93) 

134 

(26/192) 

Significance 

NS 

NS 


NS 

Feeding and home environment factors 

Infant milk diet (0-4 mo) 

Bottle milk only 

13.0 (16/123) 

7.1 (8/113) 

104 

(24/236) 

Breast milk and bottle milk 

13.3 (42/315) 

5.7 (18/314) 

94 

(60/629) 

Breast milk only 

19.1 (18/94) 

74 (7/97) 

13.1 

(25/191) 

Significance 

NS 

NS 


NS 

Parental smoking 

Neither parent smoked 

144 (33/226) 

7.4 (17/229) 

11.0 

(50/455) 

One parent smoked 

110 (21/175) 

7.1 (12/169) 

9.6 

(33/344) 

Both parents smoked 

164 (22/131) 

34 (4/126) 

10.1 

(26/257) 

Significance 

NS 

NS 


NS 

Cata/dogs in home 

Nb 

14.4 (15/104) 

114 (10/89) 

12.9 

(25/193) 

Ym 

144 (61/428) 

54 (23/435) 

9.7 

(84/863) 

Significance 

NS 

NS 


NS 

Psychosocial factors 

Family life events (1-6 yr) 

0-4 events 

12.7 (10/79) 

4.7 (5/107) 

8.1 

(15/186) 

6-9 events 

134 (29/215) 

6.6 (13/197) 

10.2 

(42/412) 

10*14 events 

154 (23/148) 

4.8 (5/104) 

11.1 

(28/252) 

15* events 

154 (14/90) 

8.6 (10/116) 

11.7 

(24/206) 

Significance 

NS 

NS 


NS 

Maternal depression score (5-6 yr) 

0-4 symptoms 

11.4 (29/255) 

54 (13/244)' 

8.4 

(42/499) 

5-9 symptoms 

164 (16/95) 

84 (9/110) 

12.2 

(25/205) 

10-14 symptoms 

22.4(15/67) 

5.3 (3/57) 

144 

(18/124) 

15-19 symptoms 

18.9 (7/37) 

44 (2/42) 

11.4 

(9/79) 

20* symptom* 

114 (9/78) 

84 (6/71) 

10.1 

(15/149) 

Significance 

NS 

NS 


NS 


862 EARLY CHILDHOOD ASTHMA ^ 

2024227813 


Source: https://www.industrydocuments.ucsf.edu/docs/xmvjOOOO 



TABLE 2 —Continued 


Vamble 

Boys 

Girls 

Total 

Changes of residence (0-6 yr) 

0 

12.0 (22/183) 

6.0 (11/182) 

9.0 (33/365) 

1-2 

16.4 (33/201) 

5.2(10/194) 

10.9 (43/395) 

3-4 

15,1 (13/86) 

5.6 (5/89) 

10.3 (18/175) 

5* 

12.9 (8/62) 

11.9(7/59) 

12.4 (15/121) 

Significance 

NS 

NS 

NS 

Family social background 

Maternal age 

<20 yr 

19.1 (9/47) 

4.3 (2/47) 

11:7 (11/94) 

20-24 yr 

14.5 (25/172) 

7.4 (11/148) 

11.3 (36/320) 

25-29 yr 

15.5 (31/200) 

7.2 (16/221) 

11.2 (47/421) 

*30 yr 

9.7(11/113) 

3.7(4/108) 

6.8 (15/221) 

Significance 

Maternal education 

NS 

NS 

NS 

No formal qualifications 

15.5 (42/271) 

6.2 (17/273) 

10.8 (59/544) 

Secondary qualifications 

13.3 (22/166) 

6.4 (9/140) 

10.1 (31/306) 

Tertiary qualifications 

12.6 (12/95) 

6.3 (7/111) 

9.2 (19/206) 

Significance 

NS 

NS 

NS 

Child's ethnic status 

Maori/Pacific Island 

18.5 (15/81) 

3.0 (2/66) 

11.6 (17/147) 

European/other 

13.5 (61/451) 

6A (31/458) 

10.1 (92/909) 

Significance 

NS 

NS 

NS 

Socioeconomic status 

Professional, executive 

14.9 (15/101) 

4.3 (5/116) 

9.2 (20/217) 

Clerical, technical, skilled 

12.8 (36/282) 

6.3 (18/284) 

9.5 (54/566) 

Semiskilled, unskilled, unemployed 

16.8 (25A49) 

8.1 (10/124) 

12E (35/273) 

Significance 

Family size 

NS 

NS 

NS 

1 

11 3 (25/210) 

6.8 (13/190) 

9.5 (38/400) 

2 

15.4 (28/182) 

6.7(13/195) 

10.9 (41/377) 

3 

15.3 (15/98) 

7.1 (7/99) 

11.2 (22/197) 

4* 

19.0 (8/42) 

0.0 (0/40) 

9.8 (8/82) 

Significance 

NS 

NS 

NS 

Total 

14.3 (76/532) 

6.3 (33/524) 

10.3 (109/1056) 


contributions of each of the factors to the rate of 
asthma during the 6-year period. We describe below 
a proportional hazards regression model designed 
to estimate the net effects of the predictor variables 
on rates of asthma for boys and girls over the period 
from ages 1 to 6 years. 

Proportional Hazards Modal of Development of 
Asthma 

The mathematical basis of the proportional haz¬ 
ards model can be summarized briefly as follows. 
(For a complete mathematical formulation of the 
model the reader is referred to Cox 44 or Kalbfleisch 
and Prentice. 44 ) Consider some population or sam¬ 
ple observed over a series of time intervals (t) 
during which some subjects are observed to fail (ie f 
become asthmatic). The distribution of failures over 
time defines the survivorship function: S, » Pr (7* 
> f), where S t denotes the survivorship probability 
(Pt) to time t and T is the time to failure. 

Associated with the survival function is the haz¬ 


ard function A(t). The hazard at any time t is 
defined as the conditional probability of failure at 
time t, given that failure has not occurred prior to 
this time. An alternative and intuitively more 
meaningful description of the hazard is the instan¬ 
taneous failure rate. 

Next, consider the situation in which subjects 
may be classified according to some series of vari¬ 
ables or covariates that are assumed to influence 
the likelihood of failure. Let these covariates be 
represented by a vector of values z for each subject 
The aim of the proportional hazards model is to 
describe the way in which the hazard varies over 
time with the set of covariate values. The model 
assumes the existence of a base-line group of sub¬ 
jects whose vector of covariate values is arbitrarily 
set to zero. It is also assumed that the effects of the 
covariste values are to scale tbe hazard over time 
in a way that is proportional to the hazard function 
fox this base-line group. This model is: A(t;z) * 
AoWe 1 *, where A(t;z) denotes the hazard at time t 
for a group of subjects with covariate vector z, Ao(t) 
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is the hazard at time t for the base-line population 
with covariate values of 0, and 0 is a vector of 
regression-like coefficients. The parameters of the 
model may be estimated by maximum likelihood 
techniques, and estimates of the asymptotic stand¬ 
ard errors of the coefficients fi are available. 46 

To examine the net contributions of the risk 
factors in Table 2 to variations in rates of asthma, 
a stepwise proportional hazards model was fitted to 
the data. In this analysis, the age at which the child 
first developed asthma was defined as the point at 
which the first of at least two medical attendances 
for asthma or wheezy bronchitis occurred. In view 
of the differences teen in Table 2 t separate models 
were fitted for boys and girls. This analysis showed 
that when all variables were considered, only three 
of these (parental asthma, early wheeze, early ec¬ 
zema) were significantly related to the development 
of asthma in boys. For girls, the only significant 
risk factor was early eczema. The results of the 
analysis are summarized in Table 3, which shows 
the significance of each of the risk factors in the 
model and the values of the proportional hazards 
coefficient (e**) for each level of each variable. This 
coefficient may be interpreted in a way that is 
analogous to the more familiar notion of relative 
risk: the increase in the instantaneous risk of 
asthma that is associated with a particular factor 
when compared with the risk for the base-line pop¬ 
ulation. Definitions of the base-line populations for 
boys and ghrls are given in the footnote to Table 3. 
For boys, the presence of eczema increased the risk 
of asthma by 3.45 times over the risk for the base¬ 
line group; a parental history of asthma increased 
the risk by a factor of 2.78; and wheeze in the first 
year by a factor of 2.39. For girls, the presence of 
early eczema increased the risk of asthma by a 
factor of 5.80. 

From the results of proportional hazards analy¬ 
sis, estimates were obtained of the risk of experi- 


TABLE 1 Estimated Proportional Hazards Coeffi¬ 
cients for Levels of Significant Factors _ 


Variable 

Doyi 

e* 

Significance Girls* 

r* 

Significance 

Child eczema 





No eczema 

I 

Pc.001 

1 

Pc.001 

Eczema 

3.45 


5 JO 


Child wheeze 





No wheeze 

1 

P<.001 


NS 

Wheeze 

2.39 


... 


Parental asthma 




No asthma 

1 

P<.001 

. . . 

NS 

Asthma 

2.78 


... 



* Base-line populations for the two models are: (1) for 
boys—children with no eczema or wheeze in the first 
year and without s history of parental asthma; (2) for 
girls—children with no eczema in the first year. 


encing two or more episodes of asthma by the age 
of 6 years conditional on various combinations of 
risk factors. The results of this analysis are sum¬ 
marized in Table 4, which shows the estimated 
cumulative rate of asthma at each age conditional 
on the number of significant factors that the child 
had. For boys, three factors—early eczema, early 
wheeze, and parental asthma—were considered; for 
girls, the only factor was early eczema. The results 
show: (1) For boys there was considerable variation 
in the risk of asthma conditional on the number of 
significant risk factors that were present. Boys who 
had all three factors (early eczema, early wheeze, 
and parental asthma) had a probablity of approxi¬ 
mately 80% of developing asthma by age 6 yean. 
In contrast, those with none of these factors had a 
risk of only 7%. The groups of subjects with one or 
two of the risk factors had results that lay between 
these extremes. (2) For girls, variations in prognosis 
were less marked. However, girls who developed 
early eczema had rates of asthma that were slightly 
more than five times higher than girls who did not 
have early eczema. 

Sansfthrity Analysis 

Gregg 4 notes that estimates of the prevalence of 
asthma depend on the stringency of the criteria 
used to define the condition. To examine the effects 
of varying the stringency of the definition of asthma 
on both the prevalence of asthma and the factors 
associated with the condition, the results were re¬ 
analyzed using a series of definitions of asthma of 
increasing stringency. These definitions required 
that the child was classified as asthmatic only after 
he or she had suffered 3, 4, 5, or 6 episodes of 
wheeze medically diagnosed as asthma or wheezy 
bronchitis. The results of this analysis are given in 
Table 5, which shows for each definition the esti¬ 
mated rate of asthma for boys and girls and the 
proportional hazards coefficients for each risk fac¬ 
tor for each analysis. The table shows: (1) The 
estimated rate of asthma varied sharply with vary- 


TABLE 4. Estimated Cumulative Rates of Asthma (per 
100 Children Aged 2 to 6 Years) by Number of Significant 
Risk Factors 


No. of 

Risk 

Factor* 

2jr 

3yr 

4yr 

Syr 

6yr 

Boys 






0 

1.5 

3.0 

4.6 

5.8 

6.8 

1 

3.7 

7.4 

11.1 

14.0 

16.1 

2 

10.5 

20.2 

29.1 

35.7 

40.1 

3 

29.6 

50.9 

66.2 

75.1 

80.1 

Girls 






0 

1.1 

2.2 

3.4 

4.4 

5.4 

1 

6.0 

12.2 

18.0 

23.2 

276 
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TABLE 5. Proportion*] Hazards Coefficients (Significance of Factor) for Models Fitted to Rates of Asthma Based 
•on Definitions of Varying Stringency _______ 



No. of Diagnoses Before Child Wat Classified as Asthmatic 


2 

3 

4 

5 

6 

Boys 

Variable: early eczema 

3.45 

4.04 

4.36 

4.18 

5.52 

Significance 

Pc.001 

P<. 001 

Pc.001 

P<.001 

Pc.001 

Wheeze 

2.39 

2.79 

2.66 

3.89 

3.40 

Significance 

P < .001 

*><.001 

Pc.001 

Pc.001 

Pc.001 

Parental asthma 

2.78 

2.90 

3.21 

3.21 

3.63 

Significance 

P <.001 

Pc.001 

Pc.001 

Pc.001 

Pc.001 

Rate of asthma 

14.3% 

11.3% 

8.6% 

7.3% 

6.0% 

Girls 

Variable: early eczema 

5.80 

5.06 

3.99 

420 

• 

Significance 

Pc.001 

P<. 01 

Pc.05 

Pc.05 


Rate of asthma 

6*3% 

4.4% 

3.4% 

2^% 

2.3% 

Overall rate of asthma 

10.3% 

7.8% 

5.9% 

4.8% 

4.2% 


* The number of subjects with asthma was insufficient to estimate coefficient 


ing definitions of the condition. For the total co¬ 
hort, the rate to age 6 years was 10.3% if two or 
more episodes was used as the basis of the classifi¬ 
cation and reduced to 4.2% if six or more episodes 
was used as a criterion. (2) For boys, the propor¬ 
tional hazards coefficients for each risk factor show 
a clear tendency to increase as the definition of 
asthma becomes more stringent This mult is to 
be anticipated as one would expect that as the 
severity of the child's asthma increased, the dis¬ 
criminatory power of the risk factors would in¬ 
crease. However, for girls, there is a decline in the 
values of the proportional hazards coefficients, sug¬ 
gesting that as the stringency of the definition of 
asthma increased, there was decreased predictive 
power. The reasons for this are not entirely clear, 
but it seems possible that the decline in the pro¬ 
portional hazards coefficients reflects the fact that 
very few girls suffered a significant number of asth¬ 
matic attacks, and it is possible that the small 
numbers studied may have influenced the stability 
of the proportional hazards coefficients. (3) In any 
event, the analysis shows that irrespective of the 
stringency of the definition of asthma, the same 
constellation of risk factors emerges as being asso¬ 
ciated with the condition, and, accordingly, it is 
unlikely that the conclusions drawn in this study 
can be ascribed to the way in which asthma was 
defined. 

In addition, there has been some debate as to 
whether wheezy bronchitis and asthma are distinct 
conditions. To examine the effects of including or 
excluding diagnoses of wheezy bronchitis from the 
definitions of asthma, the results were re-analyzed 
excluding all diagnoses of wheezy bronchitis. As 
might be expected from the fact that only 8% of all 
diagnoses were for wheezy bronchitis, the results 


did not differ depending on whether wheezy bron¬ 
chitis was included or excluded from the definition. 

DISCUSSION 

This longitudinal study suggests that a substan¬ 
tial proportion of children had been determined to 
be suffering from one or more episodes of asthma 
or wheezy bronchitis by age 6 years. Depending on 
the stringency of the criteria used to define the 
child as asthmatic, the proportion of children clas¬ 
sified as asthmatic ranged from 10.3% (for those 
with two or more episodes) to 4.2% (for those with 
six or more episodes). Despite the fact that the 
prevalence and incidence of asthma varied with the 
stringency of definition of the condition* the risk 
factors associated with asthma remained invariant. 

The most notable aspect of the findings was the 
way in which the child’s sex influenced not only 
the risk of asthma but also the factors that were 
associated with the condition. Boys had more than 
twice the rate of asthma; this finding is in agree¬ 
ment with several other reports. 012 * 1 * 17 In addition, 
the factors associated with the development of 
asthma in boys differed from those associated with 
the development of asthma in girls. For boys, pa¬ 
rental asthma, early eczema, and wheeze in the first 
year were significant ritk factors. For girls, the only 
significant risk factor was early eczema. These 
trends were reflected in the predictability of the 
condition: it was possible to identify boys with risks 
of asthma as high as 80% by age 6 years and as low 
as 7%; by comparison, the prediction of asthma for 
girls was modest. 

The pervasive influence of the child’s sex on both 
the prevalence and correlates of early asthma could 
suggest that asthma is a sex-limited or sex-influ- 
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enced condition. However, the possibility has been 
considered in a previous report on this cohort and 
a more likely explanation would seem to be that 
the condition is sex-expressed, with genetically sus¬ 
ceptible boys expressing their asthmatic tendencies 
at the earlier age than genetically susceptible girls. 7 
This hypothesis would also account for the chang¬ 
ing sex ratios that have been observed in childhood 
asthma; the condition is more common in boys in 
early and middle childhood and equally frequent in 
both sexes in later childhood. 44 

It has been tong assumed that asthma is related 
to some generalized tendency to atopic disease so 
that conditions such as asthma, eczema, and al¬ 
lergic rhinitis tend to run in families. 44 The findings 
of this and a previous study 7 suggest that this 
conclusion is an oversimplification inasmuch as 
detailed analysis of family resemblance in asthma 
and eczema for this cohort has suggested the pres¬ 
ence of three quite distinct components of “inher¬ 
itance": (1) an asthma-specific tendency whereby 
asthma in parents is associated with asthma in the 
child; (2) an eczema-specific tendency whereby ec¬ 
zema in the parents is associated with eczema in 
the child; and (3) a generalized atopic tendency for 
both asthma and eczema to occur together. These 
findings, coupled with the way in which asthma is 
influenced by the child** sex, suggest the presence 
of a complicated and at present poorly understood 
mode of inheritance which cannot be summarized 
by the unitary concept of atopy. 

Several authors 13 " 16 have suggested that early 
viral respiratory infection may predispose children 
to develop asthma. The findings of our study pro¬ 
vide only weak support for this view. Overall, there 
was no association between the rate of respiratory 
illness during early life and asthma. However, it is 
possible that this finding is misleading because it 
may be that only specific types of viral infection 
predispose children to develop asthma and accord¬ 
ingly one might not expect to find a strong associ¬ 
ation between overall rates of respiratory illness 
and subsequent asthma. Unfortunately, it was not 
possible in this study to classify respiratory illness 
on the basis of the source of the infection. The 
correlation between early wheeze and subsequent 
asthma might suggest a common source of viral 
infection which predisposes children to wheeze dur¬ 
ing early life and to develop subsequent asthma, 
but at the same time it is also possible that the 
association may simply reflect the difficulties of 
diagnosing asthma during infancy and that the 
children who were described as wheezy were merely 
manifesting the first stages of later asthma. 

It has been held that risks of asthma and other 
forms of atopy can be reduced by exclusive breast- 


feeding 643 ' 34 - 47 ' 60 However, in this and several pre¬ 
vious studies of the cohort, 33 " 36 we have been unable 
to demonstrate benefits for breast-feeding in the 
reduction of atopic disease. Moreover, the view that 
breast-feeding prevents atopy has come under crit¬ 
icism recently with many studies reporting no effect 
or in some cases increases in atopy among breast¬ 
fed children. 33 " 3641 ^* 4 It is notable that in this study, 
breast-fed boys had higher rates of asthma than 
other children, although this difference did pot 
reach statistical significance. Although the role of 
breast-feeding in the prevention of asthma and 
other forms of atopy remains controversial, it may 
be fairly claimed that it is unlikely that infant 
feeding patterns make a major contribution to var¬ 
iability in the risk of asthma or eczema in the child 
population. However, as we have noted previously 
it is possible that highly selected subgroups of chil^ 
dren may benefit from breast-feeding. 36 

It has been suggested that cigarette smoking may 
trigger or exacerbate attacks in patients suffering 
from asthma, 26 and this has led to the speculation 
that parental smoking may lead to the development 
of asthma in children. 9 However, we were unable to 
find any effect for parental smoking on rates of 
asthma and this confirms the findings of a previous 
longitudinal study. 1 On the other hand, Gortmaker 
et al 26 did find a small but statistically significant 
tendency for the rate of asthmatic attacks to be 
higher in families in which parents smokediCblfecfe 



it is not implicated in the etiology or development 
of the jcpndition. 



does not appear to be implicated in the development 
of asthma in early childhood. 

It has often been suggested that asthma is a 
psychosomatic illness triggered or caused by various 
social or personality factors. Recently, this view has 
fallen into some disrepute and there have been a 
large number of criticisms of the theory that asthma 
is a psychosomatic condition. 11,16 Our study indi¬ 
cates that stress in the family is not related to the 
development of childhood asthma and this coupled 
with the contradictory and confused findings on 
both childhood psychopathology and abnormal par¬ 
enting among asthmatic children tends to support 
the conclusions of Weny 16 that there is no good 
evidence that asthma is necessarily a psychoso¬ 
matic disease. In a previous study of this cohort 33 
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we have been able to show that a aeries of conditions 
including lower respiratory tract illness, gastroen¬ 
teritis, and accidents are influenced by family stres¬ 
sors. The fact that a similar finding does not hold 
for asthma casts further doubt on the alleged psy¬ 
chosomatic basis of the condition. 

Family social background and related factors 
were unrelated to risks of asthma in early child¬ 
hood. This result is not entirely consistent with 
previous findings that New Zealand Polynesian 
children have a greater risk of asthma than white 
children.* 0,31 The reasons for this difference are not 
clear, but it is possible that it ariies from the age 
of the children being studied or from the fact that 
the majority of children nominally classified as 
Polynesian in this study had 25% or leas Polynesian 
ancestry.* 3 

Asthma afflicts a significant minority of the child 
population and its etiology is poorly understood. 
The search for social and familial correlates has led 
to a large and uneven research literature, suggesting 
the way in which various social and environmental 
factors may contribute to the development of 
asthma. This 6-year prospective study indicates 
that early childhood asthma appears to be inherited 
to some extent, its age of expression is related to 
the child’s sex, and it has a complex interaction 
with other forms of allergic disease. 7 It is not related 
to infant feeding practices, smoking in the family, 
the presence of pets in the house, stress in the 


family, or the famflyk general social or economic 
situation ^^^ ^t^^^^^^^^ividual cases 

bntntmS^Ec^he o^rill^HatiStsl^the"rste 


mentl 


_i > apf)ears to*be neg] 

!'"suggest that tWetfolopcVasiTo! 



asthma is more likely to be found in studies of the 
genetic, physiologic, and immunologic basis of the 
condition rather than through an examination of 
the structure, practices, or dynamics of the family 
of the asthmatic child. 
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ARE INTENSIVE CARE UNITS FUTILE? 


[An] expert who worked for five yean at a hospital in Cali, Colombia, told 
how the low-weight newborn mortality rate dropped greatly after an intensive 
can unit with all of the necessary equipment and trained personnel was opened 
at his hospital 

“But then we did a follow-up study to see what happened after the babies 
went home," he said “and we discovered that 75% of the infants were dead in 
six months from infections and malnutrition." 

Submitted by Student 


From Nelson H: Colombians ‘pack* infants to mothers. LA Times. April 3, 1984. 
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Murray, A.B., Morrison, B.J. "The effect of cigarette smoke from 
the mother on bronchial responsiveness and severity of symptoms in 
children with asthma" J Allergy Clin Immunol 77(4): 575-581, 1986. 

ABSTRACT. The effect of parental smoking was assessed in 94 
consecutively observed children, aged 7 to 17 years, who had a 
history of asthmatic wheezing. The 24 children whose mothers 
smoked, when they were compared with children whose mothers did 
not smoke, had 47% more symptoms, a 13% lower mean FEV1 percent, a 
23% lower mean FEF25-75%, and fourfold greater responsiveness to 
aerosolized histamine. A dose response was evident. There was a 
highly significant correlation between the results of the tests 
and the number of cigarettes the mother smoked while she was in 
the house. The differences between the children of smoking and 
nonsmoking mothers were greater in older than in younger subjects. 
The smoking habits of the father were not correlated with the 
severity of the child's asthma. 
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The effect of cigarette smoke from the mother 
on bronchial responsiveness and severity of 
symptoms in children with asthma 
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The effect <4 parental smoking assessed in 94 consecutively obsened children, aged 7 to 17 
v ears, who had a history of asthmatic wheezing ?fhe 24 children whose mothers smoked? 

- Vn they were compared with children uhose 

- A jdose responsej^aseMdent^There^Mas »a Ju 

_ r of the tests and the number of cigarettes the mother' 

j*asiottw^hdusel The differences ber*en the children of smoking and 
nonsmoking mothers were greater in older than in younger subjects. The smoking habits of the 
father were not correlated with the severity of the child’s asthma. (J Allergy CLts Immunol 
77:57541. 1986 j 



Although cigarette smoke from parents is believed 
to increase wheezing among their children , 1 results 
from different surveys have been conflicting. In some 
studies parental smoking has no apparent efFecr 1 ; in 
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Abbre\iauons used 

FEF^t**: Maximal midexpiratory flow rate be¬ 
tween 25% and 75% of FVC 
PC.v: Provocation concentration of histamine 
causing a 20% fall in FEV, 


other studies greater frequency of wheezing is ob¬ 
served only if the mother smokes 4 ; in yet other studies 
the prevalence of wheezing increases with the number 
of parents that smoke. 5 Similarly, spirometne values 
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TABLE L Comparability of groups 



Mother 

Nommofcer 

Mother 

Smoker 

p Vaiua 
(two-taMad) 

Mean age (yr) 

n * 70 

III 

n - 24 

10.8 

0.77 

M:F redo 

21:14 

19:5 

0.15 

Previous surgical operation* 

27 (42%) 

8 (38%) 

0.94 

More than three colds per yeart 

22(49%) 

9(56%) 

0.87 

Gas stove in the kitchen! 

6 (12%) 

2(8%) 

094 

Dog or cat present 

26 (49%) 

II (58%) 

0.69 

Any skin test positive 

55 (79%) 

21 (87%) 

0.51 

Mean diameter wheal to D . farinae (mm) 

2.3 =t 0.4 

1.6 £ 0.6 

0.85 


•Nine subjects were omitted from the analysis because of musing data, 
f Thirty-three subjects were omitted from the analysis because of missing data. 
^Twenty subjects were omitted from the analysis became of missing data. 


are variously reported as unaffected 2 * or as slightly 
decreased, although significantly/ M when parents 
smoke. 

These epidemiologic surveys have all been carried 
out on large representative groups of children. Be¬ 
cause of this method of selection, those most likely 
to be affected by the smoke, the ones with asthma, 
were in the minority. In order to assess the effect of 
passive smoking on these more susceptible subjects, 
we examined a group of children who had a history 
of asthma or wheezing. Histamine bronchial challenge 
was performed in addition to spirometry because 
adults who themselves smoke may have increased 
bronchial responsiveness . 10 " Consequently, we sus¬ 
pected that children who are passive smokers might 
also have more irritable bronchi, resulting in an ex¬ 
acerbation of their wheezing. 

METHODS 

The study population consisted of 94 children, aged 7 to 
17 years, who were referred consecutively to one of the 
authors for evaluation of suspected allergic disease and who 
had a history of wheezing or asthma. A trained interviewer 
asked the following standardized questions of the accom¬ 
panying parents about the child's illness during the past 12 
months: the frequency of wheezing, the frequency with 
which hronchodilator medications had been administered, 
whether or not corticosteroid tablets or corticosteroid aero¬ 
sols had been used, and whether the child wheezed on ex¬ 
ertion. Each feature in the history was assigned a range of 
scores: the scores for each individual were added to produce 
a summary rating called an asthma history score. 13 Children 
with no symptoms or medication for asthma during the 
previous year, for example, had a score of 0. and children 
with the most severe asthma had a summary score of 14 
(Appendix). Inquiry was also made about ocher factors. 
The interviewer asked whether there was a gas cooking 
stove in the home, a device whose fumes might be irritating 


to the bronchi: whether there was a dog or a cat in the 
house, animals whose emanations might cause sensitization: 
whether the child had had a surgical operation, since the 
frequency of such a procedure might indicate the readiness 
with which the parents sought and followed medical advice; 
the number of colds in the past year, since respiratory in¬ 
fections themselves may precipitate and worsen asthmatic 
attacks; and, finally, the parents were asked how many cig¬ 
arettes, cigars, and pipefuls of tobacco they smoked, both 
inside and outside the house. The child was asked privately 
whether or not he or she smoked. 

Forced expiratory spirogram ' 

Forced expiratory maneuvers were performed until there 
were three in which the FVC agreed within 5* This was 
always achieved within five efforts. The tracing that had the 
greatest sum of FVC and FEV, was used for all measure¬ 
ments.The FVC. FEV,. and FEF**.*, were expressed as a 
percentage of predicted mean for age. sex. and height M 

The spirogram was recorded with a Pulmonor (Jones 
Medical Instrument Co.. Oak Brook. III.) waterless spiro¬ 
meter that was calibrated weekly with a known volume of 
CO : discharged at a standard velocity from a calibrator 
instrument. The results of the tests were analyzed and 
printed by a Daumatic (Jones Medical Instrument Co.) com¬ 
puter that was connected to the spirometer. 

Bronchial reactivity to histamina 

Two days before the appointment, the parents were in¬ 
structed to stop antihistamines and theophyllines and to ad¬ 
minister no other bronchodilator medications for the 8 hours 
immediately before the visit, if it was possible. They were 
unable to stop medication in 23.1% subjects. A bronchial 
challenge test was not performed on these children nor on 
the children who reported a respiratory infection during the 
preceding 2 weeks, had an FEV, < 60% predicted or below 
1L in volume, or were themselves smokers. The test was 
performed on the day on which they were first observed in 
all of the remaining 41 subjects. 
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MOTHER 

D Non-Smoker 9 Smoker 


RG. 1i. The asthma history severity score, which ranges 
from a minimum of 0 to a maximum of 14. in two groups 
of children with a history of wheeling. The mothers of 69 
ware nonsmokars, and mothers of 23 were smokers. 
Means r standard errors are presented. 


Cigarette smoke from mother on severity of asthma 877 



MOTHER 

□ Non-Smoker § Smoker 


RG- 2. The FEV, ptrc*m predicted in two group* of 
children with a history of wheezing. The mothers of 70 
were nonsmokers, and mothers of 24 were smokers. 
Means r standard errors are presented. 


By use of a modification 12 of the method described by 
Cockcroft et al.,” each patient was administered doubling 
concentrations of histamine acid phosphate aerosol by mask, 
each inhalation session listing for 2 minutes until PC„. The 
strongest concentration administered was 8 mg/ml. Children 
whose FEV, did not diecrease by 20% when this concentra¬ 
tion was administered were deemed, for the purpose of 
calculating the mean PC*,, to respond to double that con¬ 
centration. i.e.. 16 mg/ml of histamine acid phosphate. 
There were two such subjects. The mothers were both non- 
smokers. 

Skin prick tests 

By use of a standard method, 1 * skin prick tests were 
p er fo r m ed on all subjects with negative and positive (his¬ 
tamine! control solutions, with 10% cigarette smoke (Ben- 
card Division of Beecham Laboratories. U. K ). and with 
extracts of common inhalant and pollen allergens. The di¬ 
ameter of each resulting wheal was measured: If any wheal 
was 2 mm greater than that of the negative control solution, 
the test was regarded as positive and the patient as atopic. 
A 1% extract of Dermasophagoides format was included 
among those solutions tested, since the result would, if 
it were positive, be evidence not only of atopy but also 
of exposure to larger than usual numbers of house dust 
mites.” 

The spirometric. bronchial challenge, and skin tests were 
performed by a technician who was unaware of the family 's 
smoking habits. 


Statistical method 

Standard t tests were used to test differences between all 
quantitative variables except for those that were on a per¬ 
centage scale, in which case a test of difference between 
normally distributed variates was applied. Pearson product- 
moment correlation coefficients were calculated as a mea¬ 
sure of association. 


RESULTS 


The children were divided in the analysis into two 
groups on the basis of whether the mother did or did 
not smoke. These groups were comparable for age. 
gender, exposure to airborne irritants and allergens, 
percent that had had surgical operations, percent with 
frequent colds, proportion of subjects with atopy, and 
degree of sensitivity to house dust mites (Table I). 
The above mentioned variables were also comparable 
when the population was divided according to whether 
their fathers did or did not smoke. 


Children of mothers who smoked had incieasedf 
reactivity” and ^worse^asidimi^ChilcbeV 
‘mothers smoked had, on'average747%'more 4 

^responsiveness 10 aerosolized histsmineiFig.-d). AIL 
These differences between the two groups were highly* 
significant (Table II). When the mean FVC percent 
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Q Non-Smoker ® Smoker 

RG. 3. Th* FEF wn percsnt predicted in two groups of 
children with a history of wheezing. The mothers of 70 
were nonsmokers, and mothers of 24 were smokers. 
Means r standard errors are presented. 


PC 20 16 
Hist. fl 
mg./ml. ® 

4 

2 

1 

.5 
.25 
.125 
.06 
.03 
0 

FKj. 4. The PC* in two groups of children with • history 
of wheezing. The mothers of 32 were nonsmokers, end 
mothers of 10 were smokers. 


MOTHER 

Nonr 

Smoker Smoker 
oo 


o 

o 





p=.002 


predicted was examined, it was found not to be sig¬ 
nificantly different when the whole group of 94 sub¬ 
jects was considered. However, it was different in the 
subgroup of 41 subjects on whom the PC*> was per¬ 
formed, i.e., subjects whose values were not influ¬ 
enced by recent bronchodilator medications or b y_re- 
spirarory infections. 




(Table IV). Bronchial responsiveness in the older and 
younger subgroups could not be compared because it 
was assessed in only three of the older group whose 
mothers were smokers. 

By contrast with the strong correlation between the 
mother's smoking habits and the severity of her child's 
asthma, there was no correlation between the number 
of cigarettes. cigars, or pipes of tobacco that the father 
smoked in the house and measures of lung function 
in the child (Table III); nor did the simplt distinction 
of whether the father smoked or not smoked have any 
significant effect on any of the measurements (Table 
II). A partial explanation for the absence of effect may 
be the smaller number of cigarettes smoked at home 
by the father compared with the mother. Although the 
mean total of cigarettes that fathers smoked per day. 
23, was slightly larger than that smoked by mothers. 
18, the mean number that fathers smoked while they 
were in the house, eight, was significantly smaller 
than the number smoked in the house by mothers. 13. 

Since there appeared to be no relationship between 
the smoking habits of the father and the severity of 
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TABLE IL Difference in indicators of asthma severity between groups distinguished by smoking 


habits of the parents 



History 

score* 

FEV 1 percent predicted 


Geometric mean 
PC*t 

Mother 








Nonsmoker (n * 70) 

6.0 2 0 4 


85.5 - 1.8 

72.3 2 2.8 

2.2 

it * 

31 

Smoker (n * 24) 

8.8 a 0.8 


74.4 - 3.7 

55.6 2 5.6 

046 

n * 

10 

P Value (two-tailed) 

0.001 


0.004 

0.005 


0.002 


Father 








Nonsmoker (n * 64) 

6.9 - 0.5 


81.9 2: 2.1 

67.0 2 3.1 

1.7 

n * 

26 

Smoker (n * 28) 

6.4 2 0.6 


84.4 - 2.9 

70.5 2 4.9 

1.2 

n * 

15 

p Value (two-tailed) 

0.5 


0.5 

0.5 


0.4 


Parents 








Both nonsmokers (n * SI) 

6.2 a 0.5 


84.7 2 2.1 

71.6 a 3.2 

3.1 

n * 

21 

Either smokes (n « 43) 

7.4 - 0.6 


80.3 a 2.7 

63.8 2 4.3 

0.8 

n • 

20 

p Value (two-tailed) 

0.11 


0.2 

0.15 


0.001 


Means 2 standard errors are presented 








•Hiuorv score available for 92 children. 








tPC* measured on all 41 children who were eligible for the test T tests were earned out on logarithm of the PC* values 


TABLE m. Correlation <r| between indicators of asthma severity and the logarithm of the number 


of cigarettes smoked in the house by the parents and the probability Ip) of r * 0 




FVC 


FEV, 


Log 




t% Predicted) (% bradietedl 

I (% Predicted) 

(PC*) 

History score 

Mother r « 0.186 


-0.300 

-0.280 

-0.482 


0.224 


p « 0.039 


0.002 

0004 

0.001 


0.016 


Esther t - 0.036 


0.028 

0.001 

0.075 


0.084 


p * 0.367 


0.395 

0 495 

0.319 


0.2)8 


Both parents r * -0.081 


-0.200 

-0.227 

-0.460 


0.136 


p £ 0.228 


0,031 

0.017 

0.001 


0.107 



the child's asthma, the influence of both parents smok¬ 
ing, considered together, was less than that of only 
the mothers smoking (Table II). 

The prevalence of smoking among the children was 
low. Only two of them admitted to being smokers. 
The mother of the one smoked, and the mother of the 
other did not. The skin prick test to cigarette smoke 
was negative in all subjects. 


DISCUSSION 

SlfiSSkHLi series of unselected consccutivefjjl 
referred children with wbeezingT.that asthma.wa? 
jnqrej6^« If decrease^ 

Jmspiroro^^ . were larger 

than any previously reported in these other studies, 
the decrease in mean values, although the decrease 
was significant in some children, did not exceed 5% 
in any of the children. 1 Vedal et al..* for example, 
detected a 3% reduction in mean FEF^ ts in children 
whose mothers smoked We found a 23% reduction. 



land^ d ^^ol^ Previous stud¬ 
ies have found a significant difference with some tests 
but not with other tests. It is likely that the greater 
differences, which we observed, result from studying 
a group of children who have asthma rather than chil¬ 
dren who are representative of the population at large. 
*jS*Wditional new finding in ourjtudy, was that.the 



; that it is airborne ciga 

, ^_Ithe adversiTeffectl^NoiPcmly is i 

fa "strong^as^tation 5 bSwecn *MteSi^smoking'anS 
dt^^c hjlcTs^asthnut? but there"uraiso"eyi- 
drt£fof aldose response. We found a'signifkiiifcb^ 
%elationl>etween all indicators of asthma:t^fflt^an^ 
the^^It^arithm of the". 
smoked while^ahe'was^in 

evidence that length of exposure jtadjn jejfect, The 
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TABLE fV. Differences in indicators of asthma severity between groups distinguished by age and 
by smoking habits of the mother 



Watery score* 

FEV, % predicted predicted 

Geometric mean PC»T 


*#• *9* 

(>1Tyr) (<11 yr) 

**• 

Oil yrl 

Age Age Age 

(<11 yr) (>11 yr) K11 yr) 

Age Age 

Oil yr) Kit yr) 

Mother 

Nonsmoker 

6.6 £ 0.5 5.3 £ 0.6 

84.5 £ 2.8 

86.7 £ 2.2 73.6 £ 4.1 70.8 £ 3.7 

2.3b « 20 2.1 b - II 

Mother 

Smoker 

10 I £ 0.9 7.8 £ 1.2 

68.7 £ 6.4 

79.2 £ 4.0 52.0 £ 10.5 58.6 £ 5.6 

0.4 b - 3 0.5 b * 7 

p Value (two- 

0.005 0.07 

0.04 

0.12 0.07 0.08 

0.06 0,02 

tailed) 






Fony-cighi subjects were ifed 11 yeirs or older, and 46 were younger than II yean. Means r standard errors are presented. 
"The history score was available for 92 children. 
tThe FC» was measured on 41 subjects. 


older children* who had presumably been exposed to 
cigarette smoke for more years than the younger ones, 
were more severely affected. This finding is similar 
to that of Tager et ai. 11 They reported that the normal 
rate of increase in FEV, during adolescent growth is 
slowed in children whose mothers smoked. Further 
evidence, that it is passively inhaled smoke that is 
responsible for the changes, is the effect observed 
when the mother stops smoking. Veda] et al. # report 
that children whose mothers are current smokers do 
but children whose mothers are exsmokers do not have 
significant differences in pulmonary function from 
those whose mothers are nonsmokers. 

[n contrast to the smoking habits of the mother, 
those of the father had no significant coijelation with 
the severity of the child’s asthma. These findings agree 
with those in more recently published large epide¬ 
miologic studies. 1 * Several factors may account for 
this apparent paradox. One is our finding that the 
father, compared with the mother, smokes signifi¬ 
cantly fewer cigarettes when he is at home. Another 
is the possibility that the mother, more frequently than 
the father, is in the same room as the child when she 
smokes a cigarette. A third possibility is that the num¬ 
ber of cigarettes smoked in the house are more ac¬ 
curately reported for the mother than for the father. 
The mother was usually the person who gave the in¬ 
formation. Whatever the reason, the father’s smoke 



It appears unlikely that greater exposure to respi¬ 
ratory infections or allergens was responsible for the 


increased severity of asthma in children whose moth¬ 
ers smoked. Comparable proportions in both groups 
had frequent colds, had a cat or a dog in the house, 
and had a positive skin test to an inhalant allergen. 
Furthermore, the skin prick test reaction to D. farinae 
was smaller, if anything, in the group whose mothers 
were smokers, and it did not appear that the mothers 
who were nonsmokers more readily sought medical 
advice for their children than did those who were 
smokers. The frequency of surgical operations was 
similar in the two groups; however, this possibility 
could not be excluded. 


Kyjcigarette' smokeF should, incr ease as thn 


5ms* 


stimu 


m- 


sed^Aj^ 

B tobaccoJeaf or smoke may be responsible. Lehrer 
et al. 20 explored this possibility but found no associ¬ 
ation between clinical symptoms from smoke and pos¬ 
itive skin prick tests, precipitating antibodies, or spe¬ 
cific IgE to tobacco smoke. Similarly, in our study, 
all skin prick tests to smoke were negative, but these 
findings do not exclude the possibility that the adverse 
effect of cigarette smoke is immunologically me¬ 
diated. Two observations suggest that it may be. One 
is the presence of abnormally high IgE reported in 
adults who smoke 21 and in the children of smokers" 
and the other is an increased bronchial responsiveness, 
both in healthy adults who are smokers 10 11 and in our 
study population of children with asthma whose moth¬ 
ers were smokers. Increased responsiveness of the 
bronchi often results after the lung has been the site 
of an allergic reaction. 25 Burrows et al. 24 suggest 
ways, other than acting as a common inhalant aller¬ 
gen, in which tobacco smoke may elicit an allergic 
reaction in the lung. 

Our findings indicate that maternal smoking aggra-l 
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Paternal 

amoking was not related to the severity of the child’s 
asthnu* but a possible explanation for this is that most 
of the father s cigarettes are smoked when he is away 
from home. Physicians who observe children with 
asthma should ask the parents if they smoke. Parents 
that do smoke should be advised to stop smoking, at 
feast when they are in their house. 


We thank Dr. D. W. Cockcroft for reviewing the manu¬ 
script. Mr. Ronnie Sizto for computer programming. Mrs. 
Janice Fuller. R.N., for interviewing patients, and Mrs. 
Huguette Brown for performing the tests. 
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APPENDIX 



Severity, parents assessment 
Days of wheeze 
Days of medication 
Corticosteroid medication 
Wheeze oo exertion 


Mild 
I to 3 
1 to 3 


Moderate 
4 to 182 
4 to 30 


Severe 
182 to 365 
31 to 182 
Yes 


183 to 365 
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Anderson, H.R., Bland, J.M. , Peckham, C.S. "Risk Factors for Asthma 
up to 16 Years of Age" Chest 91(6): 127S-130S, 1987. 

SUMMARY: From a national cohort of 8,806 children examined at 
ages seven, 11 and 16 years (National Child Development Study), 
data on asthma or wheezing illness (AW) were analyzed to describe 
its natural history in childhood and its risk factors. Factors 
found to predict the subsequent onset of asthma included male sex 
of child, mother's age at the child's birth, pneumonia, whooping 
cough, tonsillectomy/adenoidectomy, allergic rhinitis, eczema and 
periodic abdominal pain/vomiting attacks. A wide range of perinatal 
factors, including feeding practices, and social and family factors 
were shown to have no effect on natural history. 
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Risk Factors for Asthma up to 
16 Years of Age* 

Evidence from a National Cohort Study 

H K. Anderson. WD.,/ M Bknd, Ph.D .,and 
C S MU, U.D, 


Fron a national cohort of 8,906 children cummed at aces 
•even, U and 16 wars (National Child Development Study), 


data on asthma or wheezing fQness (AW) were analysed to 
describe to natural history to childhood and to risk factors. 
Factors found to predict the subsequent onset of asthma to* 
eluded male sex of child, mothers age at the child's birth, 
pneumonia, whooping cough, tonsil! ectomy/adenoid ec- 
' tomy, allergic rhinitis, eczema and periodic abdominal pain/ 


vomiting attacks. ‘A wide range of perinatal factors, J 

—- Jpv r am - n rtii naii |M i >, ‘ j 1e > sdi» " 

immiODQWKiae 


M uch of the existing epidemiologic evidence about the 
etiology of asthma rests on prevalence and follow-up 
studies and there is a serious lack of population-based cohort 
data The National Child Development Study -.'CDS)* 
originated is the National Perinatal Study 4 and went on to 
become a multipurpose cohort study of child development 
including health. While it was not designed specifically to 
study the epidemiology of asthma, it is nevertheless possible 
to obtain valuable information relating to the natural history 
of asthma. This article describes some of the findings from 
our analysis of NCDS data which have implications for the 
etiology of asthma. 

Materials and Methods 

The NCDS feliowed-up at ages seven, U and 16 all children in 
England. Scotland and Wales bom during one week of March. 1656 
At each follow-up information about current or past asthma or 
wheeling illness was obtained at part of a structured questionnaire 
oo medical and otbeT topics administered to parents by health 
visiton. The wording of the asthma questions varied at each inter* 
view but it was nevertheless possible to dastify subjects at each 
interview into three categories: no asthma or wheeang, previous 
asthma or wheeang but not in the past 12 months, and current 
asthma or wheezing {symptoms reported in the past 12 monthsli 
Based oo these three possibilities at each of three interviews. 2? 
mutually exclusive natural history categories can be created. Some of 
these contain small numbers or are of limited clinical or epidemio¬ 
logic interest, aid so for the purpose of the present analysis a 
collapsed classification of six natural history categories was used. 

These natural history categories were analyzed in relation to 
medical and social data collected at aach of the follow-up medical 
examination! and home interviews. Factors that have previously 
been reported to be associated wfth asthma or wheezing were 
selected together with those considered likely to influence the 
natural history of asthma 

The overall association between a variable and the natural history 
category wu tested using the Ch«-squared test or one-way analysis of 
variance as a ppropri ate Where there was a ruusucaDv significant 

■From the Depart mem of Clinical Epidemiology and Social Medi- 
wie. St Georges Hospital Medical School and the Department of 
Epidemiology. Institute of Child Health. London. England 
«n>nnt requests Or Anderson. Clinical Epidemiology and Sofia/ 
Medicine. Si Georges Hospital Medico! School. C ronnrr Terrace . 
b»don SW 17 0*1. England 


trtf 'l f f t * '— Incidence of Asthma or Hfoesmg 
(n~ 8,306; 


Asthma or wheezing a! 
any time in past (percent) i 


Age m interview 

(m) 

Cross-sectional 

Cumulative* 

7 

18.3 

18.3 

11 

12.1 

21.6 

16 

116 

84.7 

•Using mformatiH 

»from previous interviews 



Table I—FreoaJme* of Asthma or Wheeling an 
12 Months Preceding fyUerotev (* *8,806/ 


Asthma or Wheezing w 
past 12 months (percent) 

Age at Interview 

(yrs) Croat sectional Cumulative* 


7 

8.3 

8.3 

11 

4.7 

10.7 

16 

3.5 

11-1 


•Using mfonnatioti from previous interviews 

overall association the relative risks of aach natural history category 
were calculated The statistical ngnifinance of the relative risk was 
tested by calculating 66 percent confidence intervals 

Results 

Data on asthma or wheezing were obtained at all three 
ages for 8,806 of (he original NCDS cohort of over 15,000 
children living in England, Scotland and Wales and available 
for follow-up at seven years. 

The reported lifetime incidence of asthma or wheezing is 
shown in Table 1. Using data from all three interviews, a total 
of 24.7 percent of children had experienced asthma or 
wheeze by the age of 16 years. When questioned at age 16 
years, however, the propo r tion reporting past asthma or 
wheeze was less than half this figure (11.6 percent) The prev- 


Table 5—Prognosis of Asthma or Wheexmg if Current 
(past 12 months/ at Age 7 fn* 731/ 


Persistence of AW and 

Percent of 7 year-olds who 

•ge (ynl 

reported current AW 

Current at 11 

28 3 

Current at 16 

16.3 

Current at 11 and 16 

10.5 

Current at 11 or 16 

34 1 

Not current al 11 or 16 

659 

Table 4 —Natural History Categories (n* 8,906) 


Percent 

Category 

of sample 


Never had asthma or wheezing 

75 3 

Onset before age 7 but not current at 7 or 

8 6 

reported subsequently 

Current at age 7 Hut not reported subsequently 

55 

Onset age t) to 7 and alto reported at 11 ot 16 

4.2 

Onset age 8 to 11 

36 

Onset ate 12 to 16 

28 

chest ' r /1 / June, too? / Si**m 

re 127* 


! 


Source: https://www.industrydocuments.ucsf.edu/docs/xmvj0000 
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Table Factors Predictm^ the Onset of Asthma or Stbeezmg 

Natural history 


Predictive freton 

<Wlx* 

P vajur 

Relative 
risk of: 

By age 7 

not after 

At age 7 
not after 

Age 0-7 
and after 

Age 6-11 
onset 

Age 12-16 

onset 

Fermat*) 








Ses «f child 

<0.001 

Boy: girl 

1.1 

1.2 

1.4* 

1.3* 

1.4* 

Mothers age 

<0.001 

15-19: 20-29 yn 

1.4* 

L5* 

111 

1.9* 

1.7* 



15-10: 30+ yn 

1.6* 

1.3 

L3 

1.9* 

2.0* 



KVB. 30+ yn 

1.2 

0,9 

1.1 

L0 

1.2 

Smoking to pregnancy 

<0.001 

Smoker: Non-smoker 

1.3* 

1.2 

0.8 

L0 

1.0 

Aepoa cf chdds 

<0.01 

North: Centre 

0.7* 

0.9 

0.9 

0.7 

1.0 

birth 


North: South 

0.8* 

0.9 

1.0 

0.9 

1.0 



Centre: South 

1.1 

1.0 

1.0 

L* 

LO 

Assessed *7 








History of pneumonia 

<0.001 

Yes: No 

2-0* 

10* 

4.3* 

1.5 

1.8* 

IbosAactomy/ 

<0.001 

Yes: No 

1.3* 

Lf 

1.2 

L2 

14* 

adenovdectotny 








CcMun 1st year 

<0.001 

He*; No 

LI 

1.4 

54* 

1.7* 

1.5 

Soon after 1st year 

<0.001 

He*: No 

U 

1.3 

4.7* 

1.3 

1.7P 

Ecaeam on Dr. exam. 

<0.001 

Has: No 

0.8 

1.1 

4.9* 

1:6 

2.1* 

Heyfcw or sneering 

<0.001 

Has: No 

1:3 

2.0* 

7.1* 

1.5 

1.7* 

ever 








Penohc vomiting or 

<0.001 

He*: No 

L2* 

1.4* 

LB* 

0.6 

L4* 

bAoes attacks ever 








Periodic abdominal 

<0.001 

Hm: No 

1.4* 

1.3* 

1.5* 

0.9 

14* 

paia ear 








Assessed st 11 








Whooping cough ever 

<0.001 

Het: No 

L2* 

1.3* 

1.4* 

1.4* 

L4* 

Frvrt in p*ct year 

<0.001 

Hes: No 

1.2 

1.2 

4.2* 

1.9* 

1.7* 

Hayfever or allergic 

<0.001 

He*: No 

1.0 

L2 

5.2 

2.2* 

1.9* 


itottt is part year 
*P<0.06 


•knee of current asthma wts highest at seven years (8.3 per> 
cent) but had fallen to 3.5 p e rc e nt at 16 years (Table SX At 
each interview, the lifetime and current rates for the present 
cohort (those with data available at all interviews) were simi¬ 
lar to those among subjects interviewed only once or twice. 
Of tbose with current symptoms at seven, 28 percent re¬ 
ported c ur rent symptoms at 11 yean, 16 p er cent at 16 yean 
and 11 percent at both ages (Table 3). 

For the purpose of analysis, the 27 patterns of question¬ 
naire response were collapsed into the six categories de¬ 
scribed m Table 4. 

From an etiolopc standpoint two types of relationship 
could be discerned. In the first, a given factor was assessed 
prior to the onset of asthma or wheeze, and could therefore 
be c on sid er ed predictive. In the other, the order of occur¬ 
rence of the factor and the onset of asthma or wheezing could 
not, from the data available, be shown to be predictive be¬ 
cause the assessment of both foctors was concurrent Most 
factors found to be predictive are shown in Table 5 together 
with their relative risks. Any concurrent associations for 
these variables are also shown. Of the perinatal factors the 
most prominent was ses of the child and the mothers age at 
birth of the child. Multifectorial analysis was done to explore 
whether social class or breast feeding might explain this latter 
r el a t i o n s h ip , but this was not the case. 

Of the fecton assessed at seven or 11 years, the main ones 
predicting subsequent onset of asthma or wheezing were 
atopic conditions—eczema or allergic rhinitis—and 


seven years only) periodic vomiting or abdominal pain. A 
history of pneumonia (at seven years) and whooping cough (at 
11 yean) weir also predictive. Previous tonsillectomy or 
adenoid ectomy rep orte d at age seven yean predicted onset 
in adolescence (though not when reported at 11 yeanV 

Tbose fiseton which were concurrently associated with 
asthma or wheezing but not predictive are shown in Table 6. 
They mainly comprise upper and lower respiratory condi¬ 
tions but also include fits or convulsions in the first year (but 
not continuing into Uter life), enuresis, headaches and one 
advene socioeconomic factor—sharing of one or more 
household facilities. 

Those factors not associated with natural history are listed 
in Table 7. Notably, these included breast feeding, social 
class and a variety of indicaton of socioeconomic rirrum- 
stanoes and family stress. 

Assessment of smoking in the household was inadequate, 
available only for the mother while she was pregnant and for 
both parents when the child was 16 yean old. Smoking Id 
mrefnaneywm associated only with an mcreasedSelative risk; 
Ecf asthmaorwheezing during the early yean oflife and smelt? 
tag by one or both parents reported when the child was 16 
years was not related. At 16 yean, the child’s own smoking 
habit was unrelated to the presence of asthma or wheezing. 

Discussion 

The National Child Development Study was not designed 
to examine the etiology of asthma and there are a number of 


12*3 
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Table 6■■factor* Coneurrmliy Associated with Asthma or W ka tt mf hot met Prmdietkx 


Concurrent factors 

OveraD x* 

P value 

Relative 
risk of ' 

Sy7 

not after 

At7 

not after 

Natural history 

0-7 

and after 

8-11 

onset 

12-16 

onset 

Assessed at 7 yn. 

Household facilities 

<0008 

Shared: not shared 

i.i 

1.3* 

0.9 

1.0 

0.8 

Whooping cough ever 

<0.001 

Yn No 

1.4* 

1.2 

14* 

1.2 

1.3 

Thraat/aar infections with 

<0.001 

Yet: No 

1.2 

1.9* 

1.4* 

0.7 

1.0 

fever. >3 is past yr 
gunning oan ever 

<9.00 

Yet: No 

1.3* 

U 

9.9 

1.0 

1.2 

Fits or eonvubiotu 

<0.001 

Yet; No 

1 2 

i.r 

17* 

10 

0.6 

ta 1st year 

Wet by day after 3 yrs 

<0.004 

Yet; No 

1.2 

1.7* 

1.0 

1.5 

1.2 

. Wet by eight after 5 vts 

<0.001 

Yes. No 

1 J* 

i.2 

1.0 

1.2 

1.1 

Assessed at 11 yn. 

Household facilities 

<0 06 

Shared :not iharad 

1.0 

1.4* 

1.1 

0.8 

1.1 

Recurrent throat/ear 

<0001 

Yes: No 

1.1 

L0 

1.3* 

1.7* 

1.1 

infections in past yr 
treated by Dr 

Discharging van in 

<0.07 

Yes; No 

1.2 

U 

i.r 

1.6 

0.7 

past year 

<0.001 

Yes ; No 

i.r 

i.r 

1.2 

1.2 

1.0 

Eczema on eununa&oe 

<0001 

Yes No 

0.8 

u 

4.r 

1.6 

2 .1* 

(Dr. 1 

Recurrent headaches or 

<0.001 

Yes; No 

1.2 

i.i 

i.r 

1.2 

1.1 

migraine past year 
JWcurveet vomiting 

<0.09 

Yes; No 

1.0 

1.3* 

1.3 

1.5 

1.0 

or babotts attacks in 
past year 









•P<0.05 


inadequacies in the nature and bminf of both the assessment 
of asthma and wheezing and of efcoiopc factor*. Against this 
is the advantage that these data relate to a national represent- 
atrve sample and contain a substantia] number of subjects 
followed-up over a long time. 

By including all children with reported asthma or wheez¬ 
ing, however mild, the present analysis may have missed 
associations that relate only to more severe asthma or 
wheezing, which is the main concern in medical practice. 
The data do, however, allow a simple grading of severity and 
this is being analyzed at present 

Considering the logistics of such a national cohort study, 
the response rate for information about asthma or wheezing 
on all three occasions of 59 percent of the original NCDS 
cohort could be judged as successful. Nevertheless, this 
raises the possibility of bias, which has been examined in 
detail. 1 It would appear that this is unlikely to have biased our 
results for relative risks or incidence and prevalence esti¬ 
mates. At any particular age. the prevalence rates among 
children for whom we bad linked data were similar to the 
rates among those not seen on each occasion. The 12-month 
prevalence rates observed at age seven yean were similar to 
those of other population surveys which have included all 
wheezing illnesses.** 

As for as etiology is concerned, the most important find¬ 
ings in this study a;e those relating to factors which predicted 
or did not predict the later onset of asthma or wheezing 
Among the perinatal factors a new and possibly important 
finding in that the risk of all natural history categories apart 
persistent asthma or wheeling (reported on all three 


occasions) was increased in children of mothers who were 
under 20 yean of age at the birth of the child. This was 
independent of social class or breast feeding (which were 

Table 7*-»factori Sot found to Be Predict** or 
Concurrently Associated with Asthma or Wfcsenmg 


Perinatal 

girth weight 
Gestational age 
Ptaity 

greastfoottle feedin| 
girth order 
Bank in family 
Son) class 
Assessed at 7 

Crowding in household 
Number of children in hous e hold 
Tenure cf acco m m od a tion 
Social din 

Separation from BKthrr 
In local authority care 
Absence of one or more bi o logical parents 
Previous measles 
Assessed rt U 

P rev io us measles 
Socsa) dais 
Assessed al 16 

Age ai menarche 
Pubic hair mtang (boys) 

Smoking of child 
Smoking of parents 


o«rr / r / « rjune. tear m 


7295 
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Evans, D., Levison, M.J., Feldman, C.H., Clark, N.M., Wasilewski, 
Y., Levin, B., Mellins, R.B. "The Impact of Passive Smoking on 
Emergency Room Visits of Urban Children with Asthma" Am Rev Respir 
Pis 135: 567-572, 1987. 

ABSTRACT. Baseline data obtained from a study of 276 children 
with asthma from 259 low income families were analyzed to test the 
hypothesis that passive smoking is associated with frequency of 
emergency room (ER) visits, hospitalizations, and impaired pulmonary 
function. The data were analyzed using multiple regression 
techniques. We controlled for other variables that might affect 
the frequency of ER visits, including smoking by the children 
themselves and the presence of other irritants or allergens in the 
child's home. Passive smoking was positively associated with ER 
visits (p<0.01), but not with hospitalizations or abnormalities in 
pulmonary function. The frequency of days with symptoms of asthma 
per month was also directly associated with ER visits (p<0.02). 
The estimated mean annual increase in ER visits attributable to 
the presence of one or more smokers in the household was 1.34+0.50, 
an increase of 63% over nonsmoking households. The estimated annual 
health care cost for emergency care of children with asthma that 
can be attributed to passive smoking is 92 dollars (95% confidence 
interval from 24 to 160 dollars) for families with 1 or more 
smokers. 
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The Impact of Passive Smoking on Emergency Room Visits 
of Urban Children with Asthma 1 ' 3 


DAVID EVANS. MOSHE J. LEVISON. CHARLES H, FELDMAN. NOREEN M CLARK, 
YVONNE WASILEWSKI, BRUCE LEVIN, and ROBERT B. MELLINS 


Introduction 



_ .^Because 

asthma is a disease characterized by air¬ 
ways more reactive to irritants than nor¬ 
mal, recent investigations have explored 
the impact of passive smoking on mor¬ 
bidity and pulmonary function in pa¬ 
tients with asthma (12-18). Although the 
findings do not all demonstrate impaired 
Health , aherej s "evidence that passive 
amojdn^SPHamiful^rfectsinchild^w 

mm symptoms (h K imj 
‘onanriunar on(A6L and j 


of passive smoking on health care use by 
children with asthma, however, has not 
y« been studied. 

We considered it important to exam¬ 
ine this question because of the burden 
that frequent emergency room (ER) visits 
*nd hospitalizations for childhood asth- 
*n* place on the family and the health 
^system (19,20). Our study of the im¬ 
pact of health education on asthma man- 
ntement skills of the family and emer- 
icney health care use by children with 
*«hma (21-23) provided an opportunity 
to study this question. We hypothesized 
toat there would be a direct association 
JJ l 'vten smoking by family members and 
ne frequency of the child's ER visits and 
^te hospitalizations for asthma. In ad- 
^ion, we hypothesized that passive 
Poking would be associated with im¬ 
paired pulmonary function. 


aumiAfrr 8Mi » niOemobta*nadfromaatudyof3P8 ch Udmn wtth aammatmmZIBiow i n come 

OTffMV wPi VW7W v w m nypowpv mm pOTm wmavr^ m modvm wiui nVfUfnCj 


a natyaad using multiple mgraaaion frhniguw We c o wf o tod tor ottw wlM that might effect 
the b e qu ency of EH vieita, Including emoMng tty the cfittdmn t hemeeh m e and the pmeawce at other 

alia *— - lali . ■ fa - — ■ — -* _*^a^ M j 

aiviBMiioroovftnv ■!uo uvwi wbb nvow pnoDn|iopoovuwpfy mmocmwm winwvMRi 
Put net wtth hoepftaMKsUPne or AnormaUUoo m pulmonary function. Tho fmguoncy of 


deya wtth aympep ma of aothmo pm month woo alee dtmetfy Qppodatod wtth ER rkefe (p < 002). 
jgm ddttmmad moan annual twgoaaa In PI wtafts attrtamcMo to tho p moon o o of out ar mom nofjp 

r * ^(kwrmmohBM WOOS Ida^aLJft^lnrtooooaffSCh^coQionomoIrtngliouccholdCTho^ 


lit do hart (PH oonfl d onoo i m ormi from 88 IMP do harm) ter fcmWo o wtth 1 or mom 


Recognizing that factors other than 
passive smoking can also affect the fre¬ 
quency of health care use, we also ex¬ 
plored the effect of 10 groups of vari¬ 
ables that could influence this use 
(19-31). These factors, which are listed 
in Appendix /, were included in the data 
analysis to control for their effect on the 
relationship between passive smoking 
and health care use as well as to identi¬ 
fy additional variables that might be 
influential. 

M atho d a 

Study Population 

The study sample was composed of 276 chil¬ 
dren from 259 low income families who were 
receiving health care for asthma in outpatient 
clinics at 4 New York City hospitals. Children 
were enrolled in the study if they met all the 
following criteria: a diagnosis of asthma by 
a physician, at least 1 wheezing episode in 
the previous year, at least l clinic visit for 
asthma in the previous 12 months, and age 
between 4 and 17 yr Informed, written con¬ 
sent was obtained from the child's parent. The 
study was approved by the institutional com¬ 
mittee on human research. Fifty-five percent 
of the children were Hispanic, 38* were non- 
Hispanic blacks, and 7* were white, Asian, 
or native American. Sixty percent of the chil¬ 
dren were male, and the mean age was 9.9 ± 
0.20 yr (unless otherwise indicated, the data 
are reported as the mean * SEM). Ninety- 
three percent of the adult respondents to the 
enrollment interview were female and 67* 
of the households were headed by females. 


Sixty-three percent of the families received 
public assistance. 

Because no community-wide survey was 
conducted, we do not know how well the study 
sample represents the general community 
population of low income children with asth¬ 
ma served by the 4 hospitals. Preliminary 
results from our own survey of families who 
had children with asthma attending public 
schools in the referral area of Babies Hospi¬ 
tal (1 of the 4 hospitals in the original study), 
however, suggest that children in the clinic 
sample used the ER more frequently and were 
hospitalized more often than the children in 
the school sample The clinic sample averaged 
227 ± 0.21 ER visits per year, whereas the 
school sample averaged 0.86 z 0.17 visits. 
This suggests that children in the current study 
may have more severe asthma and thus use 


{Received in original form February 14, 1996 and 
in revised form October A 1996) 
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emergency health air resourca more fre¬ 
quently than the genera) community popula¬ 
tion of low mcome children with asthma. 

Them vrett TJ children (28*») in the study 
population who had missing dau for l or 
more of the 3 variables in the final regression 
model; S additional children were eliminated 
from the analysis because they themselves 
were smokers. The results are reported for the 
remaining 191 children. We compared the chil¬ 
dren with missing data with those with com¬ 
plete data to explore the possibility of bias. 
The children with missing data made fewer 
ER visits (1.42 * OJO versus 2J0 z 0.24; 
p <0.01), hut did not differ from children 
witb complete data with respect to passive 
smoking or frequency of symptom days. On 
sododemographic indices, children with miss¬ 
ing data were younger (4.6 * 0.1 yr versus 
9.9 * 0.2 yn p < 0.01). hut did not differ from 
the others with res pea to sex. ethnicity, or 
socioeconomic status. We have no evidence 
to suggest that the differences observed would 
create bias. it. a different relationship among 
the study variables tn the 2 groups of children. 

Variables 

The data included in the analysis were drawn 
from several sources: separate baseline inter¬ 
views with the child and with the child’s par¬ 
ent or guardian, hospital records of emergency 
health care use in the year prior to the inter¬ 
view. and tests of pulmonary function. The 
ER visits and hospitalizations for asthma were 
counted by reviewing medical records of study 
children from the 4 participating hospitals. 
To examine the possibility that the study sam¬ 
ple was making significant use of health ser¬ 
vices at hospitals not participating in the 
study, wt reviewed Medicaid records of total 
health care use by the 88 families in the study 
who were receiving public assistance. Only 6 
children p*») made any ER visits and only 
1 child (IS) was hospitalized in a nonpar- 
ticipating hospital during the baseline year. 
We concluded that the hospital record review 
did not significantly underestimate ER use 
or hospitalizations for asthma. 

Pulmonary funaion testing was conducted 
during a random clinic visit in the year after 
the baseline interview. A waterless wedge spi¬ 
rometer (Jones Medical Instrument Co.) was 
used to measure 3 factors: FEV,, peak expi¬ 
ratory flow rate (PEER), and mean forced ex¬ 
piratory (km during the middle half of the 
forced vital capacity (FEFu-t,). Each child 
repeated the measurement 3 times, and we 
used the highest values in the analyses. Data 
are reported both as raw scores and asa per¬ 
centage of predicted normal values (32). 

Passive smoking by the child was measured 
by asking the parent who was interviewed if 
he or sheer anyone else in the house smoked. 
Passive smoking was given a score of zero if 
no one is the house smoked, and a score of 
1 if the respondent or someone else in the 
house smoked. Dau to measure the child's 
dose of passive smoking not collected, 
nor was paternal or maternal smoking as¬ 
sessed. To control for active smoking we asked 


children, after guaranteeing confidentiality, 
if they ever smoked cigarettes, and the 8 chil¬ 
dren who said they did were removed from 
the analysis. 

We did not obtain data on the presence or 
use of gas stovei. According to estimates by 
the public utility serving New York City, how¬ 
ever. more than 99*?» of the families in our 
referral area use gas stoves. Therefore, it is 
unlikely that variations in nitrogen dioxide 
exposure because of the presence or use of 
gas stoves affected the frequency of ER visits. 

Statistical Analysis 

We used multiple regression techniques to test 
the hypothesis that passive smoking was as¬ 
sociated with the frequency of ER visits and 
acute hospitalizations for asthma and with 
decreased levels of pulmonary function. A 
second goal of the statistical analysis was to 
discover whether any additional variables were 
significantly associated with health care use 
or with pulmonary funaion. A split simple 
procedure was used to evaluate the reliability 
of the ER visit model The entire study popu¬ 
lation was randomly divided into 2 halves. 
Using the first half of the sample, we deveU 
oped a regression model that fit the dau best 
by minimizing the estimated standard devia¬ 
tion of regression. In addition to passive 
smoking, 34 other variables (see Appendix 
I) were entered into the regression model Using 
a backward elimination procedure. Because 
the number of variables was large in relation 
to the number of cases, the variables were en¬ 
tered sequentially in groups of 10 or less. 
The strongest predictors were retained and the 
weaker variables were eliminated until all 
the variables had been included in the regres¬ 
sion and the best fining model obtained. 

The reliability of this model was evaluated 
by applying it to the dau from the second 
half of the sample We looked for consistency 
in the magnitude and direction of the regres¬ 
sion coefficients across the 2 samples. The 
variables included in the final model had this 
consistency. Final values for the regression 
coefficients were obtained by applying the 
model to the full study sample. The associa¬ 
tion of specific variables with frequency of 
health care utilization was evaluated by the 
sutistical significance of their regression 
coefficients in the final model using the full 
study sample. Sutistical significance was de¬ 
fined as p < 0.05 using a two-tailed test. 

There were 5 pain of siblinp among the 
191 children who had complete dau for the 
variables in the regression model; these sib¬ 
lings shared a common environment with re¬ 
spect to passive smoking and other variables. 
We assumed, however, that the emergency 
health care use and pultnonary funaion lev¬ 
els of siblings were statistically independent 
given the variables controlled in the model. 

Because the distribution of ER visits was 
skewed toward the upper tail, we applied the 
square root transformation (y - /s ) to ap¬ 
proximately normalize the distribution. The 
regression analysis was conduaed using the 
transformed scores. When final regression 


models using tran formed and untnnsfonn? 
ER visits were compared, there wu no 
nificant difference in the coefficienu of th 
predictor variables or in the distribution c 
the residuals, so for simplicity the finding 
are presented using untransformed scores 

After the findings from the final rtgressi© 
model were obtained, we examined the di: 
tributions of the prediaor variables and th 
residuals from the model. Observation of £ 
visit frequency plotted against frequency c 
days with asthma symptoms per month ind 
cated that the relationship between these var 
ables was curvilinear. To adjust for this, * 
performed a logarithmic transformation c 
the symptom days score (x' * log (I + x 
and found that the transformation improve 
the fit of the linear regression model to if 
data. We also tested for inieraaion betwet 
passive smoking and the frequency of iym[ 
tom days, but no interaaion was found. 

Upon examination of the residual scon 
(observed ER visits minus prediaed ER visit 
from the normal regression model, we note 
that 9 cases (5%) were in a skewed upper u 
of the distribution, more than 2 standard de% 
ations above the mean. Because the norm 
regression model assumes normally distri 
uted errors, we explored other re g re s sic 
models that allow skewed count data disti 
butions in order to assess the validity of tl 
observed significance levels of the coeffioer 
for passive smoking and days with asthn 
symptoms in the normal regression modi 
A geometric regression model was fitted 
the dau by maximal likelihood estunaiio 
and the results confirmed the significance 
the coefficienu (33, 34). 

We alio conduaed a path analysis (35,3 
to explore causal relationships among the va 
ables associated with ER visits. Path analy: 
is an interpretation of the relationships b 
tween the variables based on 2 assumption 
(/) that a weak causal order among the va: 
ables is known, and (2) that the relationshi 
among the variables are causally closed, 
weak causal order means 1 that although X m 
or. may not affea Y, Y cannot affea X Cau* 
closure means that X and Y are causally dos 
to systematic ouuide influence with rape 
to their covariation. The path coefficienu t 
standardized regression coefficienu obtain 
by regressing each variable in the model v 
all i the variables that are assumed to cau 
it; The logarithmic transformation of da 
with asihma symptoms was used in the pa 
analysis. 

Results 

Emergency Room Visits 
Children in the study sample made ; 
average of 2.50 ± 0.24 ER visits per yet 
The ER visits ranged from zero to 2 
but 759* of the sample made 3 or le 
visits per year. The results of the regre 
sion analysis are presentedi in table 
Only 2 variables, passive smoking ar 
' the frequency of days with asihma sym 
toms per month, were significantly^ 
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ty-three percent of the adult res poo 


dents indicated thtt they or moth er 
household member smoked, 
/requehcyjpf annua l ER vis! . 
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Ol e AOap assrvc 
jns8T(uble I), 
distribution of 
ren exposed to 
passive smoking is compared in figure 
1 with the distribution of ER visiu by 
children from households without 
smokers. The histogram shows the posi¬ 
tive association between passive smok- 
mt and ER visits. 

We explored the effect of recoding the 
smoking variable to reflect the presence 
of 2 or more smokers in the household. 
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The difference between these ob¬ 
served rrequencies was not significant, 
and inclusion of this category of more 
intensive passive smoking exposure did 
not improve the fit of the regression 
model 

We were not able to assess directly the 
independent effects of mothers’ and 
fathers'smoking behavior. Eighty-seven 
percent of the respondents, however, were 
either the child's mother or a female rel¬ 
ative who had assumed the role of the 
child's principal camaker.Because the fa¬ 
ther was often not present in the home, 
we reasoned that a comparison of smok¬ 
ing by the principal caretaker and by 
other people in the household would be 
an appropriate substitute for maternal 
and paternal smoking in this population. 
We eliminated the 24 cases in which the 
respondent was a male or was not the 
child’s everyday caretaker, and compared 
the frequency of the child’s ER visits in 
3 groups: households in which the prin¬ 
cipal caretaker was the only smoker, 


households where only other people 
smoked, and households where both the 
caretaker and another person smoked: 
No sigjflcant difference was observed 
among the 3 categories of smoking 
exposure. 

Children in the study sample had an 
average of 8.86 ± 0.76 days with asthma 
symptoms per month. The frequency of 
symptom days per month was also sig¬ 
nificantly associated with ER visiu (ta¬ 
ble 1 % This association was curvilinear: 
as symptom days increased, the corre¬ 
sponding increases in ER visiu grew 
smaller. Children with low frequency 
(zero to I day) averaged 1.73 ± 0.33 
visiu; with moderate frequency (2 to IS 
days), 2.65 ± 0.43 visiu; with high fre¬ 
quency (16 to 31 days),3.39 ± 0.60 visits. 
The distributions of annual ER visits by 
children with low, moderate, and high fre¬ 
quency of symptom days are shown in 
figure 2. The histogram shows the posi¬ 
tive association between frequency of 
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To evaluate these effects, we estimated 
a simple path model in which we assumed 
that passive smoking was an exogenous 
variable that had both a direct effect on 
ER visiu and an indirect effect on ER 
visiu through frequency of days with 
asthma symptoms. A path anaiysisof the 
effecu of the variables in thisjmpdeljs 
.presented, in figure 3.Jfefei£ui 


Passive smoking has 


{^coefficient 
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no significant effect on the frequency of 
days with asthma symptoms (- 0.07) and 
no indirect ef tea through symptom days 
on ER visits (-0,07 x 0.17 * -0.01), 
To rule out the possibility that the as¬ 
sociation of passive smoking with ER 
visits was due to some other variable, we 
conducted a regression analysis to iden¬ 
tify any variables that might cause both 
increased smoking by family members 
and increased ER visits by the child with 
asthma. 

fad^Mnrc^xnokm than did Hispanic 
families, but made fewer ER visits. Fam¬ 
ilies with l or more members employed 
fuB lime had more smokers than did fam¬ 
ilies without a wage earner, but also made 
fewer ER visits. XKEgfoeat^ 


lore the possibility that 


tabu 2 

MEAN PlILMOMAHY FUNCTION SCONES 8V PRESENCE ON 
_ ABSENCE OF SMOKERS _ 
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Hospital ant ions 

Seventeen percent of the children in the 
study sample had been hospitalized dur¬ 
ing the year prior to enrollment in the 
study; the mean number of hospitaliza¬ 
tions was 0.20 t 0.04. Passive smoking 
was not significantly associated with an¬ 
nual frequency of hospitalization. Only 
2 variables, the number of the child’s sib¬ 
lings with asthma (regression coefficient, 
0.16; p < 0.05) and the frequency of 
missed outpatient dink appointments 
(regressioncoefficient, -0J21; p< 0.01), 
were significantly asso ci ated with hos¬ 
pitalizations. 

Pulmonary Function 

The mean value for ^FEV, in the study 
sample was 72 ± 2®Pi. The mean pulmo¬ 
nary function scores presented in table 

2 indicate thar passive smoking did not 
have a significant effect on any of the 

3 indicators of pulmonary function stud¬ 
ied. A regression of *tFEV, on the vari¬ 
ables measuring sododemographic sta¬ 
tus. disease characteristics, allergens and 
imtants in the home, and familial his¬ 
tory of asthma indicated that none of 
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these factors was significantly associated 
with *FEV„ 

Health Can Costs 

To assess the impact of passive smoking 
on health care costs for children with 
asthma, we estimated the cost of an ER 
visit to the participating hospitals dur¬ 
ing the study period. The average cost 
of an ER visit, including medications. 


was 69 dollars. 
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Ditcu salon 

The association between smoking in the 
child’s home and the frequency of ER 
visits is based on parents’ reports of 
smoking behavior and should be inter¬ 
preted with some caution* No objective 
evidence of smoking behavior by house¬ 
hold members was collected, nor was any 
attempt made to demonstrate that chil¬ 
dren bad significant levels of exposure 
to tobacco smoke. The proportion of 
respondents in the study sample who said 
they smoked (34 V#) is identical to the 
proportion of smokers among females 
between 21 and 44 yr of age reported in 
a recent nationwide survey (37). If, in 
fact, some respondents who did smoke 
concealed this information, the effect 
would be to diminish the observed as¬ 
sociation between smoking and ER visits. 

. The association between passive smok¬ 
ing and ER visits is a strong one The 
presence of even 1 smoker in the house- 
t bold increased the annual frequency*? 


( bexhild' t ER The f r 

quency of days with asthma symptor 
per month was also significantly t 
sociated with ER visits. There was, ho\ 
ever, no relationship between passr 
smoking and the frequency of days wii 
asthma symptoms. This finding is pu 
zling because one mechanism by whic 
passive smoking can increase ER visii 
is by increasing the frequency of sym; 
toms, and it raises the question o 
how passive smoking affects ER vis; 
frequency. 

One possibility is that there are meas 
urcmem errors in parents' perception o 
the child’s symptoms. Low level asthm. 
symptoms may be difficult to notice, o 
like other common symptoms, may sim 
ply be taken for granted and thus under 
reported. An alternative possibility is sug 
gested by the well-established finding that 
people with asthma can have air-flow ob¬ 
struction without experiencing symp¬ 
toms of breathlessness, and that at any 
given level of obstruction, reports of 
breathlessness vary considerably (3S-40). 
Children themselves may not notice or 
report symptoms to their parents, thus 
obscuring the association between pas¬ 
sive smoking and chronic symptom fre¬ 
quency. Furthermore, in a study of adults 
with asthma, Burdon and coworkers (40) 
found that patients with increases in 
baseline air-flow obstruction—a charac¬ 
teristic of our sample with mean **FE V, 
equal to 72^* - were less able than pa¬ 
tients with normal baseline air flow to 
detect breathlessness in response to a 
histamine challenge 

Recent findings that link passive smok- 
jngT^h istiguh e; reactivity/ and' reduced 
p e r ce ption “of breathlessness, however; 
^suggest a more complete explanation for. 
ithe association of passive smoking with ^ 

a visits wqftout a corraponding';inv 
se in chroflk symptoms. First, Knight 
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and Breslin (IS) found that experimen¬ 
tally controlled passive smoking in¬ 
creased sensitivity to histamine challenge 
in patients with asthma after a 4-h period, 
well after pulmonary function returned 
to normal. They suggest that passive 
smoking sensitizes the airways to react 
more strongly to other sources of irrita¬ 
tion and thus potentiates acute episodes 
that would not otherwise have occurred. 



episode* the frequency of reported symp¬ 
toms may decrease among children chron¬ 
ically exposed to tobacco smoke. We 
speculate that if another trigger does pro¬ 
voke an acute episode, the reduction in 
ability to recognize breathlessness is likely 
to result in delayed treatment, thus add¬ 
ing to the severit y of the episode and the 
likelihood of eventually req uiring emer- 
gency medical treatment .f 




) impairment t>f | ^^ 

_ i finding is not inconsistent 

with the mechanism proposed above be¬ 
cause increased reactivity to histamine 
challenge is often present in patients with 
normal baseline pulmonary function 
(41). The lack of association between pas¬ 
sive smoking and hospitalizations, how¬ 
ever, does raise questions about the pro¬ 
posed histamine reactivity mechanism 
because heightened airway reactivity and 
reduced awareness of breathlessness 
would result in more severe episodes that 
receive delayed treatment; this in turn 
*ould be expected to result in increased 
bospitalizations- _ 


bycfiiaTOTSvingl 
1' ormort smokersj 



/.health oare^semce*. Health 
*** providers can help prevent ER visits 
*reong children with asthma, and thus 
reduce health cart costs, by explaining 
^ association between smoking and ER 
**»ts to family members, encouraging 
hem not to smoke, and referring them 


to smoking cessation programs. Al¬ 
though we have no direct evidence that 
passive smoking heightened airway reac¬ 
tivity or reduced recognition of breath¬ 
lessness in our study sample, such changes, 
if present, would provide a plausible ex¬ 
planation for our findings. We think that 
research to explore these possibilities is 
worthwhile 


Appendix I 

Additional variables included in the analysis: 

1. An index of allergens and irritants in 
the home 

11. Parents* r eport of the child's average 
monthly frequency of days with 
symptoms of asthma. 

III. Family management practices. 

Frequency of problems adhering to 
medication schedule 
Frequency of missed clinic appoint¬ 
ments. 

An index of idf-management activi¬ 
ties used to control asthma. 

An index of criteria for deciding if 
medical help is needed to manage 
asthma symptoms. 

Parents* level of confidence in ability 
to manage asthma. 

IV. Coverage of child by Medicaid. 

V. Nonemergency care 

Parents' rating of acceptability of 
outpatient clinic waiting time 
Parents' satisfaction with amount of 
information about asthma pro¬ 
vided by outpatient clinic physi¬ 
cian. 

Continuity of care in clinic 
Frequency of parents' questions to 
physician. 

VI. Sociodemographic variables. 

Sex of child. 

Age of child. 

Age of parent/guardian. 
Ethnictty/race 

Employed person in household. 
Mother's employment status. 
Mother's yean of education. 
Mother's marital status. 

Number of people in household. 
Number of people per room. 
IHephone in household. 

Change of residence in last five years. 

VII. Health beliefs. 

Health locus of control scale 
Effectiveness of medicine in prevent¬ 
ing attacks. 

Seriousness of child's asthma. 
Belief that mild attacks require hos¬ 
pital or clinic visit. 

Belief that asthma is more fright¬ 
ening than other diseases. 

Belief that asthma can lead to other 
health problems. 


VIII. Social support. 

Number of adults in household who 
help care for child's asthma. 

IX. Stress during asthma attacks. 

Parental fear child might die during 
most recent attack. 

X Family history of asthma. 

Parental history of asthma. 
Siblings with asthma currently. 
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ABSTRACT. Forty-eight wheezy infants were followed up for 25 to 
44 months. These infants were classified into three groups: those 
with asthma (developed asthma later), the wheezy group (had 
successive wheezing episodes), and the non-wheezy group (grew out 
of the wheezy episodes). 

Serum IgE levels at the first visit were not 
significantly different in the three groups, but the frequency of 
exposure to cigarette smoke was higher in the asthma and wheezy 
groups than in the nonwheezy group. 
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ABSTRACT 


Forty-eight wheezy infants were followed up for 25 to 
44 months. These infants were classified into three groups: 
those with asthma (developed asthma later), the wheezy 
group (had successive wheezing episodes), and the non- 
wheezy group (grew out of the wheezy episodes). 

Serum lg£ levels at the first visit were not significantly 
different in the three groups, but the frequencSf oft 






INTRODUCTION 

Most wheezy infanta grow out of wheezing 
episodes in childhood. But some wheezy in¬ 
fanta will have rec ur r e n t wheezing attacks in 
childhood or become asthmatics. 

It is important for clinidane to anticipate 
the prognosis of the wheezy infanta, if pos¬ 
sible. We followed up the wheezy infanta for 


a couple of years, and we were aware of the 
fact that passive smoking worsens the prog¬ 
nosis of wheexy infanta. 


MATERIALS AND METHODS 

We selected 66 nonfebrile wheezy infants 
less than 3 yean old who had no dyspnea 
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typical of asthma. The questionnaire (Figure 
1) waa filled out by the doctors during the in¬ 
terview with the mothera. At the first visit, 
venous blood was drawn for hematology and 
determination of serum IgE The state of 
wheezing waa reevaluated 25 to 44 months 
later by examining the medical chart or by 
telephoning the mothers. Reliable informa¬ 
tion was obtained in 48 cases (33 boys, 15 
girls). 

Serum IgE levels were assayed by the 
ELISA method with the Phadezyme Kit 
(Pharmacia). Serum IgE levels were com¬ 
pared with the old matched mean value for 
healthy infanta by Furukawa et al. (1), and 
the level was judged as high when the level 


was s standard deviation higher than the 
mean value, and extremely high when the 
level was two standard deviations higher 
than the mean value. 

' The infants who had more than 5% periph¬ 
eral blood eosinophils were diagnosed as 
eosinophilic. 

Comparability of the groups was evaluated 
by the chi square teat, Fischer’s exact test, or 
Student’s t teat. 


RESULTS 

The mean age at the first visit was 14.9 * 
8.6 months (mean ± SD). The infants were 


Name 

Sex M. F. 

Birthdaji_ 

Date 

Age 


IgE (ELISA): 

IU/ml 


Hematology WBC: 

Eo: 

% 

1. Major allergy 
in relatives: + - 

( 

r Atopic dermatitis v 
Asthma, rhinitis 1 

Recurrent urticaria ' 

2. Minor allergy 
in relative*: + - 

( 

f Urticaria 

„ Adverse drug reaction 

3. Past history of wheezing: * - 

4. Allergic past history 

Initial age: 

Season: 


Eczema: + -, Allergic rhinitis: + -, Recurrent urticaria: + - 

5. Past history of food allergy: + - 

6. Fever with wheezing: + - 

7. Birth weight: g 

8. Disturbances at birth: + - { ) 

9. Start of formula milk: month(s) 

10. Start of fruit juke: months 

11. Feeding method: breast formula 

12. Vaccination history: 

13. Symptoms at first visit Wheezing (+ -), Fever (+ -) 

14. Smnlriwg habits in family: Father (++ + -), Mother (++ + Others (++ + —j 


Figurt l. Qvnf KKinaif completed in inurviaw* with tho mother* of Iho wbmmy infant*. 
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classified into three groups: The first (the 
asthma group) included 12 wheezy infants 
who were diagnosed later as asthmatic. The 
second group (wheezy) comprised nine wheezy 
infants who still had wheezing episodes in the 
last year of the observation period. The third 
gro u p (nonwheezy) included 27 infants who 
had no wheezing episodes in the last year of 
the observation period. The infants’mean age 
did not differ significantly between the groups 
(Table IX 

The findings in each group are summarized 
in Table 2. The statistical differences between 
the groups were calculated. Hyperglobuline- 
mis E levels, family history of allergy, history 
of wheezing and of allergic diseases, distur¬ 
bances at birth, breast feeding, and fever 


Table 1. Mean Age of Each Croup 


CROUP 

INFANTS 

MEAN ACE (mo) 

Asthma 

12 

16.3 * 9 4 

Wheezy 

9 

14.0 * 7.1 

Nonwheezy 

27 

13.7 * a s 


episodes with wheezing were not different 
statistically between the groups. Eosinophilia 
was more frequent in the asthma group than 
in the other groups. Infants in the and*’ 

wheezy' grouro^Jived'with family^members' 
who smoked heavflyTTbe mean age when the 
initial wheezing episode occurred was greater 
in the asthma group than in the other groups. 


DISCUSSION 

Some investigators have reported that IgE 
levels in cord blood or in infants predict the 
development of atopic diseases in later life 
(2-4). Our findings show that IgE levels in 
wheezy infants do not predict the develop¬ 
ment of asthma or continuation of wheezing 
episodes. On the other hand, eosinophilia was 
more frequent in the asthma group than in 
the other groups. Considering these two find¬ 
ings, asthma may develop through a non-IgE- 
mediated allergic process. But this cannot be 
concluded only by our findings. 


Table 2. Clinical Features of Each Croup 



HIGH; IgE 

EXTREMELY FAMILY 

HIGH IfE EOSINOPHILIA HISTORY 

HISTORY OF 
WHEEZING 

HISTORY OF 
ALLERGIC 
DISEASES 

1. Asthma group 

5/11 

1/11 

6/11 

6/12 

9/12 

7/12 

2. Wheezy group 

4/8 

2/6 

07 

6/9 

6/9 

4/9 

3. Nonwheezy group 

6/26 

4/26 

2/24 

12/27 

20/27 

1077 

Differences 







(1 ♦ 21/3 

NS 

NS p 

- 0.05 

NS 

NS 

NS 

1/2 


P 

- 0.025 




1/3 


P 

- 0.006 










AGE Of 



FORMULA 



FEVER 

INITIAL 


DISTURBANCE MILK 


SMOKING 

WITH 

WHEEZING 


AT BIRTH 

< 1 mo OLD 


IN FAMILY 

WHEEZING 

(mol 

1. Asthma group 

1/12 

6/11 


9/10 

2/11 

14.5 * 6.7 

2 . Wheezy group 

2/9 

3/9 


6/8 

1/9 

9.0 * 6.0 

3. Nonwheezy group 

3/27 

13/26 


13/22 

5/26 

6.1 * 6.1 

Differences 







U+21/3 

N$ 

NS 


p - 0.01 

NS 


1/2 V .. 






p < 0.1 

1/3 






p < 0.05 
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The fact that parental smoking affects 
childho od airway diseases has been reported 
by others (5,61 But it is not clear whether 
parental smoking increases the morbidity of 
infantile asthma. Oor findings showed that 


ihe infanta, in^jmokars’.-familias ..had sue* 
^heatinc^piaodes;' or^developed 
[more fteqpantjly.Ac cowU n^y^can 
4 >aaaiirtjs m c ki ngJ^bits the 
»« tV v TTi u«^^Mmng^&nts. We could 
not identify the mechanism by which passive 
moving affected the infantile airways, but 
we should advise the families whose infants 
have wheezing episodes to stop smoking. 


2. Orfel HA, Hamburger RN, Baxaral M, Gomn H, 
Groahong T, Lenoir M, Miller JR. Wallace W: 
Development of If E and allergy in infancy. J Allergy 
Clin Immunol 5*296-307. 1975. 

3. Kjellman N: Predictive valuM of high IgE levels in 
children. Acte Poediatr Scand 65:466-471, 1976. 

4. Croner S, Kjellman N-IM, Eriksson B. Roth A: IgE 
screening in 1701 newborn infants and the develop¬ 
ment of atopic dee tee during infancy. Arch Du Child 
57:364 -368. 1962. 
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smoking and respiratory illneaa during early 
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Parental smoking and the risk of childhood asthma. 
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Kershaw, c.R. "Passive smoking, potential atopy and asthma in the 
first five years" Journal of the Roval Society of Medicine 80: 
683-688, 1987. 

SUMMARY: Evidence of prolonged exposure to cigarette smoke was 
sought in a group of 86 children aged five years and under with 
moderately severe asthma, and in 1199 infants from a mixed 
background population of Armed Service and civilian families. 
Asthmatics with a normal serum IgE (less than + ls.d. for age) 
made up almost half of the cases, and, compared with those with an 
elevated serum IgE (+ ls.d. for age or more), a greater proportion 
were male, had experienced prolonged exposure to cigarette smoke, 
were from Service families and already had fixed chest deformity. 
It is suggested that, in addition to facilitating the expression 
of asthma in young potential atopies, passive smoking may be an 
important contributory cause of the more severe disease reported 
in the so-called 'intrinsic' group. Perhaps the burden of illness 
and the extent of exposure noted in this survey will prompt renewed 
efforts to be made to discourage smoking in families, particularly 
two years before and for at least five years after the birth of a 
child. 
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Passive smoking, potential atopy and asthma in the first five years 


c R Kershaw NXCPDCH Moyal Naval Ho$pital,NaMlar, Gosport, Hampshire 


Summary 

Evidence of prolonged exposure to cigarette smoke 
was sought in e group of 86 children aged five yean 
and under with moderately severe asthma, and in 
1199 infant* from a mixed background population of 
Armed Service and civilian families. Asthmatics with 
a normal serum IgE (less than +1 s.d. for age) made 
up almost half of the cases and, compared with those 
with an elevated serum IgE < «f 1 a.d. for ege or more), 
a greater proportion were male, had experienced 
prolonged exposure to cigarette smoke, were from 
Service families and already had fixed chest defor¬ 


mity. h » suggested that,in edditionto facilitating 
t ei5SBiWbBKffl3m935®l pountiaJlTtopaca, 
.ms y-be^ important-contributor^ 



Introduction 

Passiveparental smoking has been shown to be linked 
to respiratory infections, impaired lung development 
and bronchia] lability during vulnerable periods in 
e child’s growth and acquisition of immunity 1 ' 4 . 
Despite the fact that passive smoking could well be the 
roost important ’non-communicable' environmental 
factor involved in the aetiology of early asthma, only 
recently does it appear that a detailed account of this 
aspect of the child's early environment has been con¬ 
sidered in prospective surveys of asthma following 
lower respiratory tract infections* \ Even now, the 
extent to which passive smoking affects the severity 
and natural history of either atopic or non-atopic 
(perennial or ’intrinsic’) asthma in small children is 
unclear. 

Although the prevalence of parental smoking has 
shown a gradual decline in the past decade, the rate 
of fall is aex and aocial class related and there is 
evidence that the overall percentage of smokers and 
of smoking parents in South East Hampshire has 
generally been higher than is England and Wales as 
a whole'. There is also some evidence that parents of 
asthmatic children at age 15 years smoke less than 
the general population*. However, both at the Royal 
Naval Hospital, Haslar, and in the local community, 
the opposite was observed, i.e. the parents of very 
young children with a variety of obstructive airways 
diseases were often active smokers. 

The aim of the present survey was therefore to 
define s population of young, more severe asthmatics 
and compare smoking behaviour in their parents 
with that of the general background population of 
parents locally in the Portsmouth area. At the 
same time, a more detailed aaaeaament of atopic 


potential, immunisation status, and chest deformity 
was undertaken in the asthmatic children. 

Methods 

Data cm the background population were obtained by 
Gosport health visitors who enquired about regular 
smoking in both parents and other resident members 
of the household at the four-week examination for all 
children bom in Gosport from April 1969 to March 
1984 inclusive. This information was routinely col¬ 
lected as pan of a multi-centre risk-related sudden 
infant death syndrome intervention study. An active 
smoker was defined as one who regularly smoked 
more 5 cigarettes a day. A similar format of 
enquiry was used to ascertain those who had bees 
resident in the household of asthmatic children and 
who had been active smokers for more than 50% of 
the child's first three years of life. An asthmatic was 
defined as any child under the age of six who had had 
three or more bouts of bronchitis or bronchiolitis 
(persisting cough and/or wheeze with illness lasting 
for 48 hours or more) in any six-month period and 
who in addition had had either definite intermittent 
wheeze or chronic night cough. This definition was 
used prospectively to screen all children referred to 
hospital with respiratory illness between April 1983 
and January 1965, and the group thus comprised a 
consecutive series of young children with moderately 
severe asthma. 

At the time of enrolment a careful enquiry was 
made by the author of family history of atopic 
symptoms in first-degree relatives, the number of pre¬ 
vious admissions to hospital for chest problems and 
pertussis immunization status. An assessment was 
made of any chest deformity. Unless there was 
already clear and reproducible evidence of associ¬ 
ated allergic eczema or urticaria, blood was uken for 
estimation of serum IgE and IgE antibodies to house- 
dust mite, grass, tree and weed pollens, and cat and 
dog (epithelium). Convalescent venous samples were 
taken when no oral steroid medication had recently 
been prescribed. 

Atopic potential was thus ass e s sed in three separ¬ 
ate ways: in terms of the presence or absence of (1) a 
personal history of allergic eczema or urticaria: (2) a 
first-degree family history of atopic conditions; and 
according to (3) the level of a single convalescent 
estimation of serum IgE. Children rtfoMaA as having 
potentially non-atopic or ’intrinsic’ asthma tended to 
show negative family histories, but. in particular, 
their serum IgE was less than 1 s.d above the mean 
forage 

Results 

In the 22-month period. 91 consecutively referred 
children aged under eiz years met the criteria for 
definition of asthma used for this survey. Comparison 
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Figure i. Prevalence of tmokmg in household* of ast hmatic 
children 

with Ward diagnostic index and hospital statistics 
aufgetts that this group rep r e sented approximately 
ooe-quarter of all children seen with lower respir¬ 
atory tract symptoms over the period and contained 
the majority of those with perennial and more severe 
illness. Five had persisting symptoms and signs and 
further investigations revealed specific diagnoses. 


namely: cystic fibrosis (1M, IF), tracheo-oesophages] 
fistula (1M), congenual collapsing left main bronchus 
with hypoplastic left lung (lM)j immotile cilia syn¬ 
drome (IM). The remaining 86 <57M. 29F) had asthma 
with a mean age at ascertainment of two years and 
seven months, by which time they had already had 
a mean of 2.15 admissions per child. In 9 of these 
children the presence of atopic eczema, a positive 
family history of atopy in first-degree relatives, and 
reproducible allergic reactions or positive akin tests 
in the child strongly suggested atopy, and serum IgE 
measurement was not undertaken. This group was. 
however, included in the comparison of the preva¬ 
lence of smoking in members of the household with 
that in the background population. 


Prolonged exposure to cigarette smoke 
jThslremihs y of: x the1gteoppariaoB^6f ^prevalences 



Table I. Prevalence oftmohing in relation to father *s occupation 



Armed 

Sennet 


Civilian 

Mother a smoker 




Asthma 

Unseiectad 

23(69%)) 
221 (37%) { 

jrt.,-6.4; P<0M 

229(38%)} /1,1, “ 7a:/><001 

Member of household 
aemoker. 




Asthma 

Unseiectad 

34(97%)) 
360 (59%) J 

A,-UA9< Ml 

364(90%)} 


Percentages refer to proportion of all service or all civilian 



Source: https://www.industrydocuments.ucsf.edu/docs/xmvjOOOO 


2024227852 
































Journal of tlx Royal Society of Medicine VolumtO November 1967 US 






Istsl: 100 C3S) 

too met) 

mo US) j 


UnsstscieM 

seems 



I*C*»1S9) 


f W Wi lftHflO) 


Figure 3. Prevalence of smoking in relation to atopic 
potential 

Atopic potential 

Family history: Information on family history of 
atopy in first-degree relatives was available in 83 of 
the 86 cases From the data in Figure 2 it can be seen 
that in the absence of a positive family hiatory, all the 
asthmatic children's households contained at least 
one member who was a regular smoker. All the non- 
smokers occurred in association with a positive 
family hiatory of atopy, but even a personal or close 
family hiatory of asthma did not appear to have 
discouraged smoking in the parents of many of these 
young asthmatic children. 

Serum lgE: A single level of serum If E wss available 
for 70 of the 77 asthmatic children in whom atopic 
status was uncertain, but was unavailable in 7 either 
because they had moved from the area or defaulted 
the clinic. 


Table Z. Pertussis mmumisatiba uptahe for asthmatic 
children 


*/• (n) 


Potential non-atopic (serum lgE < + 1 *.d.) 

62 

(27) 

No smoker in family 

60 

04) 

Civilian family 

46 

(39) 

Asthmatic children (all) 

42 

(89) 

Member of household a anoker 

SB 

(64) 

Service family 

37 

(30) 

Potential atopic (aerum If & > +1 ad.) 

36 

(31) 


The mean age of measurement of serum If E in this 
survey was 2 years 11 months. On the basis of the 
single aerum If E measurement, 86 (60%) of the 
children tested were regarded as potentially atopic 
and an equal number potentially non-atopic. It can be 
seen from Figure 3 that a similar trend emerges, with 
the higher prevalence of active smoking occurring 
consistently in the households where the asthmatic 
child was potentially non-atopic. Differences 
between the potentially atopic and non-atopic house¬ 
holds did not reach significance, but both of the 
groups with measured aerum lgE showed significant 
differences when compared to the background 
population. 

Pertussis immunisation 

For 89 of the 86 cases there was good recall of data on 
pertussis immunization status. The British Paediatric 
Association Immunization Committee's figures for 
pertussis vaccine uptake in the first three years of life 
(for 1982) are 63% for England and 69% for Wessex 
Region. Table 2 shows the comparison between the 
different sub-groups, with only 42% overall achiev¬ 
ing positive status, i.e. in date with all scheduled 
immuniza tions. Thirty-three of this group of asth¬ 
matics (48%) had the double disadvantage of living 
in a household where there was an active smoker 
and being inadequately protected against pertussis. 

Chest deformity 

Seventy-one children were carefully examined by the 
author for evidence of fixed chest deformity, which in 


Tables. Chest deformity is a sthmatic children 



With chest 
deformity 

Static (m) 

Without chest 
deformity 

Static (n) 

Trends in 
those with 
chest 
deformity 

Family history of atopy 
PeeitHremegaove 

1.00-1 

(30) 

3.45:1 

(38) 

ll 

SemmlgE 

Above +1 e-d~*bekm +lg.d. 

1.08:1 

(36) 

135:1 

(36) 

1 

Smoking in household 

•Jffcl 

(30) 

336:1 

(41) 

t 

Maternal smoking 
Smokernon-smoker 

100:1 

(30) 

036:1 

(41) 

IT 

Pertussis immunisation uptake 
Immunised mon-immunisad 

0.87:1 

(38) 

0.64:1 

(36) 

T 

Occupation of father 

Armed Servicexmbaa 

ijo-.i 

(30) 

0.46:1 

(41) 

TT 

Sex distribution 

Matafemak 

339:1 

(30) 

136:1 

(41) 

TT 
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moct ctsei was manifest as a marked Harrison's of asthma has been lower than in the UK and social 

sulcus and this was present in 30 (42%). More had conditions generally more favourable. It seems 

developed chest deformity by the time of enrolment likely that some of the controversy which exists on 

in the survey if they were male, came from Service the role of atopy has also arisen because variations in 

families, had a negative family history of atopy, a passive smoking and other important social factors 

aerum lg£ less than + lt.d (i.e potentially non- have not been adequately taken into consideration 

atopic) and a mother or member of household who in follow-up studies after virus, mycoplasma and 

smoked (Table 3). Immunisation against pertussis did bordetella infections, nor in bronchial lability stud- 

not appear to confer protection against the develop- ies on asthmatic children and their relatives **■ u . 

ment of chest deformity in this survey. These trends in the most favourable social circumstances, how- 

were not statistically significant. Overall a chest ever, atopy may more dearly be shown to predis- 

deformity was noted in 50% of those whose mothers pose to asthma occurring with or as a sequel to xnfec- 

smoked and 43% where a member of the household 

smoked. The findings of the present Naval Hospital-based 

survey suggest that the majority (94%) of moderately 
Sex prtponderanct severe young asthmatic children in whom atopic 

Although there was a 66% male preponderance over- status is uncertain fall into one of three groups: 

ail in the 86 cases <M:F 1.97:1), the preponderance (o) Serum IgE> +1 s.d. above mean for age and 

in the group of potential non-atopic or 'intrinsic* member of household a smoker for > 50% of child's 

asthmatics was 71% (25 of 35) compared to only 80% first three yean (atopic, passive smoker). 

(21 of 35) in the potentially atopies; the maledemalc (6) Serum IgE > +1 s.d. above mean and no smoker 

ratioe were respectively 2.5:1 and 1.5:1. An increased in household (atopic, non-smoker), 

male preponderance was seen also in asthmatics from (c) Serum IgE within 4^1 ad. of mean for age and 

Service families (2.8:1) and in those families where member of household a smoker for >50% of the 

the mother smoked (2.1:1). child's first three yean ('intrinsic', passive smoker). 

A raised serum IgE andyor a mother w ho was an acti ve 
smoker were noted in 84% of the 70 cases in whom 
Discussion IgE was measured . 

Epidemiological studies of children with asthma and It is particularly in the group of potentially non- 
wheezy bronchitis have emphasised e high burden of atopic or 'intrinsic' asthmatics (Group C) that the 

if hem, increasing prevalence and similar underlying major difference in male preponderance and parental 

mechanisms, with the need for a common approach to smoking behaviour was observed. Exclusion of 
early diagnosis and management 1 * 1 °. The recurrent children with a personal history of eczemt and a high 
ill health, multiple hospitalizations and early chest local prevalence of smoking may have accounted for 

deformity seen in the young asthmatic children in the high proportion of these 'intrinsic' cases (50% cf 

this survey echo these findings. A most important 20% noted in other surveys) 11 . This separation into 
variable, when comparing surveys of asthma, is three groups may also help more satisfactorily to 

difference in criteria used in definition 11 . Below the explain the early male preponderance in terms of the 

age of six, an exact definition of asthma is difficult to effects passive smoking might perhaps have in 

apply. The one used in this survey has proved helpful increasing bronchial lability and vulnerability to 

in focusing on early diagnosis and optimal manage- respiratory infections more in males than females, 
ment in both general practice and district paediatric The correlation of only 60.3% noted between raised 

unit settings. serum IgE and positive family history of atopy in this 

The probability that at least two populations of survey might have been inferred from Kjellmann s 

young‘wheezen* might exist has been considered for findingsthat although a family history of atopy 

some time, but it has not been clear whether these was present in 50% of his cases with a similar atopic 

were allergic and non-allergic, atopic and ’intrinsic’, disease, the total incidence of atopic disease was only 

or bronchitic and asthmatic 13 - 11 . The ventilatory increased from 15% to 25% in those with a positive 

response to exercise has been suggested as a good family history. The predictive value of strum IgE 

basis for separating such children. However, the poor contrasts with the poor specificity of family history 

reliability and reproducibility of bronchial lability in providing a useful index of atopic status. In the 

testing in children under six years limits such a present study, 5 children showed positive RAST tests, 
separation. Increased bronchial lability is considered but serum IgE in the normal range, suggesting that 

to be a more likely explanation for the early male there may be a significant, group of mild atopies 

preponderance seen in young asthmatic children than unascertainsdljttSg h been sug gested that the e ffect 

atopic status which, in post-respiratoiy syncytial of parental 

and other virus-induced wheezing, appears to be less fehUdmitas to makmhe,rate ofrriae with age more 

important than it is in asthma in older children 14 . ytpidganc^a significant difference has been shown at 

However, this explanation is not entirely convincing. 86 months^?. This would have had the opposite effect 

and a s sess ment of atopic status may have been and made it more likely in the present study that 

inadequate in studies that have relied on family hia- atopic children would have been classified correctly , 

tory alone 13 . Since the original survey undertaken by Colley et 

Qualitative differences in the low levels of IgE at there have been many others supporting their 

birth and in the first few yean of life have permitted conclusions on passive smoking . The paper by Pullan 

more accurate prediction of atopic respiratory dis- et ai* in relation to respiratory syncytial virus 

ease, although in older children the relationship infection ia particularly clear in demonstrating the 

between single IgE levels and allergic symptoms significance of maternal smoking, breast feeding, 

remains controversial 9 >f . In Sweden, where some maternal care as ssseesed by the health visitor, and a 

of this work has been carried out, the prevalence single mother in relation to the severity of a young 
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Figure 4. Pa»er*al contribution - ores 1900. (Reproduced 
from Pipe Drctoc, 1992, with kind permueion of Pavilion 
Books) 


child's respiratory illness. These findings are sup¬ 
ported by the larger 'National Child Development' 
and ‘Child Health and Education in the Seventies' 
studies in this country and numerous surveys from 
other pans of the world 2 * u . More recently 
Webb et c/.\in a paper on continuing symptoms three 
and a half ytars after acute bronchiolitis, showed 
that of all the parameters (including family history of 
atopy and skin tests) considered, maternal smoking 
was the only one which, according to their data, 
reached significance at the 8% level. Other factors in 
addition to the development of the humoral response 
to house-dust mite and grass pollen antigens were 
inferred by Rowntree el of. 15 in their study on the 
continuing incidence of asthma at five years; and in 
a study on children at risk from atopic disease. 
Cogswell el a/. 1 * also noted that the one factor found 
to be associated with an increased prevalence of 
wheeze was the presence in the household of at least 
one parent who smoked . 

Smoking behaviour may reflect a number of other 
social (actors such as maternal stress. Medical care 
utilization is also closelybound up with parents) 
smoking habit^^ ^ ^i&T &^ p sd figd^^ ^ tf^^ 

Some light may have 
been shed on the mechanism of this through the work 
ofTager el aL\ Acquired ciliary defects have been 
noted in nasal epitheUa in children with respiratory 
infections, and it will be important to establish the 
frequency of similar defects in small children who 
experience significant passive smoking*’. Cotmine 
estimations have established the existence of tertiary 
smoking and been helpful in illustrating quantitat¬ 
ively in the child the chemical effects of passive 
parental smoking*****. 


Previous studies in Gosport have demonstrated 
that maternal smoking and other child care dis¬ 
advantages assessed by health visitors were relevant 
factors in the prediction ofinfanu at risk from sudden 
infant death syndrome in both the local Service and 
civilian populations 10 . The present survey illustrates 
that asthma and a family history of atopic disease 
are incorrectly regarded as contraindications to 
pertussis immunisation. However, stress and adverse 
social factors are also suggested here and imaginati ve 
strategies will be required to counteract these* \ 
The increased prevalence of parental smoking, poor 
uptake of pertussis immunization, and frequency of 
early chest deformity seen in Service families must be 



: Although health education 
programmes have not shown good immediate effect in 
general, a smoking cessation programme has been 
shown to be relatively effective in a group of sailors**. 
There remains scope for further programmes, and a 
clear statement is required of the necessity to avoid 
smoking in households two years before and at least 
five years after the birth of a child. 


Acknowledgment* I am grateful to Bob lonu. Chief Medical 
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and HAST; Mr R Path y bridge. Institute of Naval Medicine, 
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Murray, A.B., Morrison, B.J. "Passive Smoking and the Seasonal 
Difference of Severity of Asthma in Children" Chest 94: 701-708, 
1988. 

ABSTRACT. To learn whether asthmatic children are affected by 
passive smoking, we studied 240 unselected consecutively referred 
asthmatic subjects, aged 7 to 17 years. To discover whether 
children of smokers are affected more severely during the cold, 
wet season, when windows are closed and children are indoors, than 
during the warm, dry season, when houses are well ventilated and 
children spend more time outdoors, we compared lung function tests 
recorded during the two seasons. If seen during the cold, wet 
season, children of smoking mothers compared with those of 
nonsmoking mothers had a lower FEV1% (74 vs 86, p=.00), FEV25-75 
percent (56 vs 75, p=.00) and PC20 histamine (0.85 vs 1.95, p=.0l). 
There was a highly significant correlation between the number of 
cigarettes the mother smoked in the house and each of these lung 
function test results, indicating a dose-response relationship. 
Those seen during the warm, dry season, by contrast, did not have 
lower mean spirometric test results if their mothers were smokers 
than if nonsmokers, and there was no correlation between the number 
of cigarettes the mother smoked in the house and the result of any 
lung function test. Our results strongly support the hypothesis 
that cigarette smoke from the mother aggravates her child's asthma. 
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Passive Smoking and the Seasonal 
Difference of Severity of Asthma In Children* 

Andrru ; B. Murray, mnd BrrndaJ. Morriton , PA.D4 


To Icons whether asthmatic children are Mtcctod by passive 
smoking, we studied 240 wwelected consecutively referred 
asthmatic subjects, aged 7 to 17 yean. To discover whether 
child re is of smokers are affected mere severely during the 
cold, wet season, when windows are dosed and children 
are indoors, thaa daring the warm, dry season, when 
houses are well ventilated and children spend more time 


the two 


we compared lung function tests r ecorded during 



S everal studies have reported that children who are 
exposed to their parents’ cigarette smoke are more 
likely than children of nonsmoking parents to wheeze 
and to have decreased spirometric test results. 14 



?<* causa) 

^refitionsiliplPSPWJwsfiS^^P® Doubt re¬ 
mains because some surveys find no difference in 


For editorial comment see page €75 


spirometric results between the children whose par¬ 
ents smoke and those whose parents do not s moke . 74 
-UetsTtfll 



a* 


&du 


|F ni3jjirtI58^ 

[The indoor level of smoke appears to be low in I 


Arizona, even when there is a smoker in the bouse. 
In a study carried out in Tucson, Lebowitz* fcxind that 
the indoor concentration of carbon monoxide (COX an 
indicator of the smoke level, was comparable to the 
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during dvr w»nn,~dry Kium/by contrast, did not have 
lower mean spirometric tost results If their mothers were 
smokers than if aonimokers, and there sms no correlation 
between the number of cigarettes the mother smoked in 
the house and the result of any king function toft L 
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outdoor concentration, even though a smoker was 
present When a building is well ventilated. CO from 
cigarette smoke is rapidly removed, but when poorly 
ventilated, as is the case during the heating season in 
colder areas, the CO concentration increases n The 
reason for reducing the ventilation rate in cold weather 
is to conserve energy: “ The consequence is that in a 
heated building the air is recirculated and there is an 
accumulation of cigarette smoke, shown by high 
concentration of both CO 13 and the mean mass respi¬ 
rable particulate (MRP). another indicator of the 
amount of cigarette smoke present* ** Dockery and 
Spengler* found that smoke from one pack of ciga¬ 
rettes raised the MRP level by approximately 42 p.g/ 
cu m when the air in the building was being recircu¬ 
lated, but only by 18 p.g/cu m when the air was not 
being recirculated. 

If passive smoking is greater in cold, wet wrather 
than in warm, dry weather, and if the smoke impairs 
lung function, we would expect children of smoking 
mothers in Vancouver to be more severely affected in 
the cold, wet season (October through May), than in 
the warm, dry season (June through September. Fig 
1> H During this warm period, windows and doors are 
left open, a practice that rapidly changes the indoor 




^rhiMreirare a p p ro pri ated 


E3»?The'difference in spirometric test 
results between children of nonsmokers and smokers 
reported in asthmatic subjects* 7 is much greater than 
reported in representative groups of schoolchildren 14 
In such a study the mothers* smoking habits are 
particularly important, since children have greater 


cxrr / *• / a / orrnKft. isos 701 



Source: https://www.industrydocuments.ucsf.edu/docs/xmvjOOOO 


2024227859 

























D 




Source: https://www.industrydocuments.ucsf.edu/docs/xmvjOOOO 







) 



From June through Sept em b er Am an d e pm dayi abcwt 18*C 
to every month, and on these deyi mtilatooa to uamtrictad, ai 
air-eonditiotuftg to unnecessary far comfort The mean mar mum 
temperature is Vancouver in July and August to edy 21*C * Of our 
patients in the Vbioom area, four had av-eonditooning in the 
parents* bedroom, hot none had air-condioomng for the whole 
house. Two patients horn cities in the interior of the province had 
house-wide (centra]) air-condittoming, the family members in these 
houses «*re all noumohen. 

StafvvneW AnaJyrii 

After elimination of the faur children who were themselves 
smokers and the three who could or could not perform an acceptable 
spirogram. #40 subjects remained 183 had mothers who were 
non smokery 56 had mothers who were smofcen, and the smofang 
status of one mother wai unknown. 

For mbttica) analysis, differences were tetoed by Students t test 
far those variables on a continuous scale, or a scale approximating 
it, and by x 1 far those which were frequencies feartotu produet- 
moment and point bite rial correlation coe&oeota, as appropriate, 
were calculated to aisesi assoriarion. A logarithmic toiadbrmrtaon 
was applied to the number of cigarettes smoked by each cf the 
pareoty the PC*, and to other variables that were skewed to the 
right Multiple linear ngrtune was carried out far each sees no 
■epenlely 

Results 

The twx> groups of children were comparable far the 
fallowing features: age; male-female ratio; the duration 
of asthma; the occurrence, during the preceding two 
weeks, of a respiratory Infection, a condition that may 
have influenced lung function test results; the taking 
of recent medication; and the percentage with a 
positive sltin prick test to an inhalant allergen, an 
indication of atopy (table 1). The two groups did differ, 


table 1—CtwiptraWdy cf Group* 


faSwvt 

Mother 

Nonimoker 

<••113} 

Mother 

Smoker 

(••56) 

pVWut 
(1-tailed) 

All patients* 




Mean age, yr 

UOr 0 2 

10.9 £ 0.4 

0.84 

Male, ffair ratio 

180:63 

43.13 

0.16 

Duration of afthms* 

ft 7 £03 

7.4 r 0.5 

0.86 


»P4%) 

80(38%) 

0.74 

Fact at Medication* 

SO (38%) 

S2 (41%) 

0.12 

toitrie aba test 

156 (86%) 

46(82%) 

0.57 

Siae of Mtoe raactarat 

3.4 £ 0.3 

1.7 £04 

0.00 

New patients* 

• •117 

• -37 


Family htotory ef tfthma* 

38(43%) 

• (30%) 

0.34 

H«uu| 




Hot* 

73(62%) 

80 (54%) 

048 

Wbodtfw** 

14 (12%) 

• (17%) 

0.66 

Cos foreaotag* 

7<ft%> 

3 (8%) 

0.86 

Household pets 

80(43%) 

32 (80%) 

0.22 


•When the informant did not know a particular Stem of mfomatioa, 
the patient was omitted from the analysis hr that item. TW 
•timbers omitted were as foUowv 


Mothers smoking status. 1. duration of asthma. 33, moral svtpiia- 
lory infection, 14, mcetit medication, 9. family history of asthma, 
32. wood suwe, 4. and gas far cooking. 3. 

TTbe atie of the mite sanction wot not measured In 5. Mean r SE 
are pr e ser ri e d- 

however, in the mean diameter of the wheal produced 
by a skin prick test with house dust mite extract 
Children of oonsmokers had the larger reaction, 
indicating either that they had a potential far being 
more severely affected during the cold, wet season, 
the period when mite-sensitive subjects in Vusoouver 
tend to have the worse asthma,* or that they were 
more highly exposed to house dust mites, 17 or both. 

In the 155 patients wbo were visiting the Allergy 
Clinic far the first time and were asked the additional 
questions at that visit; the children of smoking and 
nonsmoking mothers were also comparable far the 
fallowing variables: far the percentage of houses in 
which airborne allergens were circulated by a farced 
air heating system; the percentage exposed to emis¬ 
sions from gas stoves, used far cooking,* or from wood 
stoves, used far heating;* ownership of pets to which 
they may have been allergic; and the proportion wbo 
had a parent or sibling with asthma flhble 1) 

This newly seen group of 155 subjects were com¬ 
parable in all respects to the group of 85 whose first 
visit to the clinic had been before the start of the 
study except that the latter were older by a mean of 
two yean tod had had their asthma for ooe year longer 
(Table 2). 

gts : In', our' previous^ study* there" wpuT a highly 
^Significant asioriation between'maternal smoking and 
Indications of increased asthma severity in.the patient^ 
Children of smoking mothers had a lower mean FEV,t 
and FEF25-75%» and had a lower mean PC* histamine • 
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Table %—Comparability Bcttfcm Oid #»«d AW 5ub)eftf 


Table 4 —Correlation Beltotm Indicators cf Atthmc 



OM 

Kr» 

p Valur 

the House by the ft rent a, and Probability (p) cf r*0 

Future* 

fa-95) 

fa»lS5f 

(2-Ui)rd> 

^ i - . ^ 

nasasssns 



MKT 






Beirut 




Mean a#i . yr 

11.0x03 

102 03 

900 

Feature 

Branchodilaturs* 

FEV,9 

FEF23-759 

PC,* 

Male .Female ratio 

»37 

10049 

1.00 






Duration of aithma. >7* 

7.620$ 

9.520.3 

0.06 

Mothrrl 





Brcrot respiratory 

02(409) 

4302%) 

0.27 

r 

0.12 

-0.27 

-0.27 

-037 

tofcctkm* 




a 

929 

937 

937 

1(M 

Beceat abdication* 

B1 079) 

42t»9) 

094 

P 

004 

0.00 

0.00 

0.00 

fttitive skin test 

nm*) 

130(949) 

0.47 

Father* 





fiiae of aiite reaction^ 

3.0203 

3.12 03 

074 

r 

—0.06 

-0.06 

-0.C3 

0.00 

ftv,9 

93219 

9321.4 

0.91 

a 

923 

932 

932 

104 

FETZFTWk 

•sl7 

7029.3 

0.47 

P 

092 

0.17 

0.33 

0 07 

PC* histamine? 

149213 

1.92 r 13 

0.52 

•Information about bmchodilators was 

S 

i 

i 

9 (point 


*Whca thr iafarmart did art few* a particular item of mfarmatioft 
the patient «u ocn fried bon the analysis far that Kern. The 
■timbers emitted were at fattowi: duration cf asthma, 33. recent 
respiratory infection, 14, ami medication. 9. 
tTbe tar of the mite ttartipo «u not measured m five. 

JThe PC* was p erformed on J04 subject* (geometric means are 
gKvn) Mean s fi£ are ptutkd - 
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Abo, at reported in our previous study 17 there w»s 
no association b e tw ee n the father being a smoker or a 
Don smoker and the results of any of the above- 
mentioned tests (Table 3X »or did the number of 
cigarettes he was said to smoke at home correlate with 

. 

_ : betw — i0 ^ 0 , b ^ BM 
» bj^thm^5>e PC» hiUamfo^j^ 

Table 3—RetWf* cf Lung Function TrtU CUm$*4 by 
Smoking Habit • cf ftnrnti 


t^ndther A more accurate number far the mother is to 
be expected, as the history* was provided by her alone 
in 71 percent* by the father alone in 6 percent, and 
by both together in 16 percent of participants The 
disproportionate frequency with which the child was 
accompanied only by the mother suggested another 
reason for the good correlation between a sthma sever-, 
ity and maternal but not paternal smoking 


Feature 

FEV.9 

FEF25-759 

PC.1 

Geometric Mean 

Mother* 

NonuK*cr(o-M3) 

•5213 

13290 

*.03:1.1 

footer <a-W 

76214 

•923.4 

fa-79) 
0.912 13 

p value. tuaHaOed 

0.00 

0.00 

0.01 

Father* 

Newsmofier fa —166) 

94213 

71290 

1.9021.19 

Smoker fa-06) 

•129.3 

•62X3 

«0-TO) 

1J7:1J0 

p value. twwtaOed 

091 

0 46 

fa-34) 

0.14 


i available far 139 mothers and 232 

fathers. 

tTbe PC* mi p erf or me d on aB 104 children who were eligible- far 
the t*A T left* •»» earned out am loganihm of the PC* values 

90S 



3 eJJicX O.rlwo^ tall prooapugy.^u,wkipo ,me> 

I probability, 0 . 057 ) f&bleST A smaller number 
of children had daU far PC* and far recent medication. 


Biseria) eorreUtion ooefioeatl 

tTbe fC» w p erf ormed op all 104 children who mere eligible far 
•be trtt 7 Mi mere earned oul on logarithm of the PC* value* 
tTbe number of ogwrtles smoked by the mother *«* mailable in 
937 patients and by tbe father in 939 


0«O.O45^r7bis ob s erv ati on suggests that dgarrttO 1 
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Fici'M S 71>e mean FEV,* predicted in fcur group* of each malic 
children who were classified by their mother's smoking habit* and 
the season m which they were seen. 

but for these there wv nonetheless i significant 
difference between children of smokers and nonsmok* 
ers, if seen in the cold, wet season. In this season the 
differences also tended to be greater than those 
observed in the warm, dry season (Tables 5 and 6). 
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Ftcrat 3 The mean FEF25-75* predicted In fair groups of 
asthmatic children who were classified by their mothers smoking 
habits and the season m which they wen teen 
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Table 5— The Difference Between Indicator » of Asthma Severity in Children qf Nonemofcng and Smohsng Mother* When 
Measured m the Cold, Her Season (’Odober-Moyj, Compared Wilh the Worm, Dry Season (June-September) 9 


Season 

FEV,* 

FEF2S-75* 

Geometric Mean PC* 

October to May 

Mother nonsmoker (a-141) 

•6*1.1 

75*11 

1.96*1.19 

<n*61) 

Mother smoker (aw45) 

74*17 

*6x31 

0.65*1.36 

<n-li) 

(value 

4 50 

Alt 

153 

td-ufl) 

0.00 

0.00 

0.01 

June to September 

Mother aonsmokar fb • 41) 

ItsLI 

•7*4.5 

137*1.3 
(n» 17) 

Mother smoker (s * 11) 

•7*3.6 

71*7.4 

114*11 

(S»5) 

(value 

-0.7 

-0.55 

102 

Pd tail) 

0.49 

0.99 

0.32 


•One subject was omitted bom the analysis because the smobng natus of the mother was not known T teats were earned out on the logarithm 
of the PC* values. Mean * standard errors are presented. 
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Table 6 —The Seasonal Piffem vca Between Kownebif 
Mol W CfciWrm end SmoJkmf Motheri Children at to 
Whether They had Taken Bmchodiiotor Mediation 
Recently 

R ece n t Brancbodilttor Medication* 


October to Meyt 

Mother Kwmoker 34 15 102 75 

Mother maker 1® 43 15 57 

June to September) 

Mother msmokrr 16 40 14 60 

Mothe r maker _ 3 30 _ ? 70 

•Kim mbjecU were omitted from the Mu>rn» becowe Itwto 
fa>pw» w h e t her they hod token bro nch odiltoor mediation recently 
1k*4 45<dif w))p value (S-«aile4>*0.03. 

$*• 0.05 <4if * 1} p %*lue (2-ta0ed)wO63 


wm 


Table 7—Corrrlofiow Between indicator ■ of Asthma 
Severity When Children Art Seen m the Cold , Wirt Seoeon 
Compared With the Worm, Dry Seaeon, and the 
Lo goriMm of the Somber of Cigarette* Smoked to (hr 
Howie by the Mother, and Probability (p) eft* 0 



Recent 

BranchndiietonM 

fev,** 

FTF25-75*t 


Octobrr-Mey 

r 

0.17 

-0.37 

-0.35 

-0.26 

• 

17® 

165 

165 

62 

a 

0.01 

no 

.00 

<.01 

|>w lap! 

V 

— .08 

JOB 

J04 

— .23 

• 

4® 

12 

62 

22 

P 

JB 

SB 

.40 

.15 


•NOe wbji eto wm omtried from the rntyiit b o enae the i tt p<m> 
dent did not knew whether they hod fecetred hr onchndilto ofi 
recently (taint Btterto) convUtwai oocf&cientV 
IThiee subject! were omitted from this anolyftb bnwe the 
respondent did not know how many ofwftet the mother smoked 
while to the home 

* Logarithm tifCm wed hr oomkttm 


FEV, recent medication alto had a cipiifiont effect: 
Conversely, to the warm, dry season, the number of 
cigarettes the mother smoked m the house had no 
significant relationship with any of the three measures 
of lung function. For FEV„ having a gas range was the 
only significant predictor but, for FEF25-75%, the 
duration of the child* asthma and having a gas range 
were equally strongly correlated with the dependent 
variable . None of the variables was significant predic¬ 
tors of log PCv- 


Discussion 


7). But during the warm, dry season there was no 
correlation between the number of cigarettes she 
smoked and any of these variables. 

When multiple regression using FE\\. FEF25- 
75%, and log PC* as the dependent variables was 
carried out for each season separate)); the results of 
the univariate analysis were confirmed: The independ¬ 
ent variables were sex, recent respirator)* infection, 
recent medication, positive skin test, family history of 
asthma, bot air heating, wood stove, gas range, pres¬ 
ence of household pets, mothers smoking habits, 
fathers smoking habits, and the logarithm of age, 
duration of asthma, and number of sibkngs/jti£$Ke 
kcokL^wet ^cisoo^theapurob ^ 
ImotbCT^tmokri^S^ ^ 



ijl ja n n i t|yff 
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In the warm, dry seasoxx, by contrast, when children 
play outdoors and bouses are we!) ventilated, spiro- 
metric test results were no lower in children of smokers 
than in those of nonsmoker* and in smokers* children 
the mean FEV t was higher in those seen in the warm, 
dry season than in those seen in the cold, wet months. 
Also, there was no correlation between the number of 
cigarettes the mother smoked in the house and any 
hing function test performed during the warm, dry* 
season. 

./Although the numbers of data on bnmchodilator 

eLLtX rt/i liiy fj tfnftVlW 


In the warm diry * 

la our study* as in aeveral others, there was bttle 
effect attributable to cigarette smoke from the father** 
This finding suggests that children inhale leu smoke 
from their fathers* cigarettes than from their mothers, 
an explanation supported by the results of a study by 
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Jarvis and colleagues.* They reported that the mean 
cotinine level in the saliva of children is 1.95 ng/ml if 
only the mother smokes and 1.31 ng/ml if only the 
father smokes guif study often three possible reason*} 
4x maternal Od^ 

"Ji^at &thmHm avenge/moke fewer cigarettes in 
^belKmfttan^tnothm^^Aood^ is that children 

jlbiH ri Sgarettcrthan to diHrtSho^thejmbth^ 
^«mpi3e3^ robbed*.’ ThSrd,tbe 

** % o^tarettei^xnblced in the house eis less^ 

SFoTvSfta Kolooel et al* found that a wiles 
V fte number of cigarettes her husband 
smokes is inaccurate: in only 54 percent of cases does 
tt agree within five cigarettes per day with the hus¬ 
bands own estimate. It i&> however, unlikely that 
mothers or Esthers were incorrectly classified as smok¬ 
ers or non smokers. Kolonel et al* reported complete 
agreement in 95 percent of couples when the man and 
his wife are asked, separately whether he is a smoker. 

A personal history of being a smoker or nonsmoker 
has also been shown to be accurate, using expired 
carbon monoxide and serum thiocyanate levels as 
markers of smoking,* nor is it likely that s significant 
number of the children were incorrectly classified as 


non smokers. 

lb attribute the results of our study to an error of 
classification, one would have to postulate that non- 
smokers’ children are more honest than are smokers* 
children, and that smokers* children who are seen in 
the warm, dry season are more honest than are 
smokers' children seen in the cold, wet season. A more 
likely explanation for the taw prevalence of active 
smokers in our patient population is that they are 
aware that cigarette smoke aggravates their asthma, 
and so they do not smoke. In support of this hypothesis 
is the finding by O'Connor et al* that none of the 
asthmatic children in their survey was a smoker When 
asked privately whether they are smokers, children 
usually give an honest answer Pedersen et al* meas¬ 
ured CO in expired air and found that 5.5 percent, at 
most, gave felse information. Neither is it likely that a 
difference in social class or referral pattern accounted 
for the more severe asthma found in children of 
smoking mothers. Social class is usually determined 
by the tether's occupation,* yet we found no relation¬ 
ship between the tether* smoking habits and his child's 
spiTometric test results, whereas there was a highly 
significant relationship between there results and the 
mother's smoking habits. If smoking mothers are more 
reluctant to take their children to a pediatric allergist 
than nonsmoking mothers, one would expect children 
of smokers to have had asthma for a greater number 
of yean. This was not the case. There was no significant 


difference between die Mo groups in the duration of 
the child* asthma. 

therr was no association b etwe e n the 
;.«nok^^d the results of nhe^childreiis 
~ herejwas oooethekw.eome eyi- 
(.thtthte smoke might be influencing bronchial 
Tin the child. There was a significant com- 
/between the logarithm of the driMs.FC* and: 
bgarithm of the number of d^etgT^M« - 
nreYsaft be smoked while in die house. 

Greater exposure to other pollutants, such as com¬ 
bustion products from wood-burning stoves* or gas for 
cooking* did not seem to account for the worsened 
asthma in the children of smoking mothers Similar 
proportions in both groups used wood stoves for 
beating and gas stoves for cooking Nor was there a 
significant difference between the Mo groups in own¬ 
ership of pets, which might aggravate asthma in 
susceptible subjects, nor in the use of forced-air 
heating systems, which might circulate allergens. 

Our demonstration that passive smoking affects 
asthma significantly only during the cold, wet season 
is consistent with results obtained in surveys of rep¬ 
resentative samples of schoolchildren in different 
regions of North America and in Britain. Those 
surveyed in Arizona, a warm, dry part of the United 
States, 14 and those surveyed during the summer in 
Britain* showed no significant difference in spiromet- 
ric test results between children of smokers and 
nonscookers. Surveys conducted in areas with cold 
winters, by contrast, usually reveal significant differ¬ 
ences between the Mo groups. 14 But even in these 
areas, the difference in spirometric values between 
children of smoking mothers and nonsmoking mothers 
is small, not exceeding 5 percent, and is considerably 
smaller than in our study on asthmatic subjects, 
suggesting that representative groups of schoolchildren 
are less severely affected by maternal smoking than 
are asthmatic children. 

Our finding that bronchial responsiveness is greater 
in asthmatic children of mothers who smoke than in 
those of mothers who do not smoke is also consistent 
with previously published articles. reported earlier 
an increased bronchial responsiveness in children of 
smoking mothers in a group of 94 asthmatic children;” 
such an increase was also subsequently noted in a 
community-based sample of 21 asthmatic children by 
O r Coonor et al.* 

Mitel obstnictioci which we find in asthm^^d^MiW 
gpf s m oki n g mothers compared with those of nocurook- 
/ing mothers? Although children in the two groups are 
comparable in other respects and have similar indica¬ 
tions of asthma severity during the warm, dry season 
when their houses are well ventilated, children it 
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ABSTRACT. The effect of passive smoking on respiratory symptoms 
of children aged 5 to 11 years was investigated in over 4000 English 
children and nearly 800 Scottish children participating in the 
National Study of Health and Growth in 1982. After adjusting for 
associations of respiratory symptoms with age, sex, and a number 
of potentially confounding variables, significant associations 
were found of wheeze, both occasional and persistent, day or night 
cough, and bronchitis attacks with number of cigarettes smoked by 
parents at home for English children and for occasional wheeze in 
Scottish children. Asthma attacks and cough first thing in the 
morning showed positive but not statistically significant 
associations in English children. The presence of at least one 
condition was statistically significant in both English and Scottish 
children. The largest relative risk for exposure to 20 cigarettes 
a day compared to no exposure was 1.60 for persistent wheeze in 
English children (95% confidence interval 1.17-2.18). 
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Passive smoking and respiratory conditions in primary 
school children 
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summary The effect of passive smoking on respiratory symptoms of children aged 5 to 11 years was 
investigated in over 4000 English children and nearly 800^Scottish children participating in the 

National Study of Health and Growth .inJ982.i^^5^usting f6i7ass6cuubns*ofjrespiratory 

t .. " 





"Asthma atucks*ana”couglTjnrst thing in the morning showetTposifive'but not 
sutmicallysi^lficani associations in English children. The pres ence of at leasr one condition was 
statistically significant in both English and Scottish C hiidren.^" t ^““’ “ , “‘““^ r “^“'‘“^ 
***z*n=z^ "Vno exposure was IWiwjkmatm^tizzwn _ 

*i«*V 1 ' * 



Among the hannful effects postulated for passive 
smoking is a possible assoaation between parental 
smoking and respiratory conditions in children, which 
has been investigated in a large number of studies. A 
review article 1 concluded that the studies were 
consistent in suggesting increased infections in 
children under 1 year of age but inconsistent in older_ 
children. Asahnost all f " " 

an»kingSirfftSS , ®n 

ahrJaritfofta^gnifcant dc 
’ o>ver half the studies i _ 

The studies on oldef ’chlldren have varied in the 
symptoms studied, in the age range of the children, in 
the proportion of parents who smoked, and in the 
potentially confounding variables that have been 
taken into account. A report of a workshop on the 
effect of passive smoking on children 3 listed nine 
groups of such variables that it is desirable to take into 
account. No study has included all of these, and most 
included only a few variables in one or two of the listed 
groups This can be attributed largely to the fact that 
few 2 of the studies were designed to investigate passive 
smoking effects, and were opportune analyses on data 
collected mainly to investigate the relations in children 
between symptoms and lung function and a variety of 
environmental i factors. 

Of even more importance to the detection of a 
dose-response relation the studies have differed 


markedly in size and in the measure of passive 
smoking. The most usual measure was the number of 
parents smoking, providing lower power to detect a 
dose-response relation than a measure of the amount 
smoked. A recent review 3 reported only three studies 
of young children in which the measure of passive 
smoking was cigarettes smoked per day. and just one 
study of older children. 

The National Study of Health and Growth, an 
on-going surveillance study of the health and growth 
of primary school children in England and Scotland, 
was also not designed to investigate passive smoking 
ejects. Data on the number of smokers of five or more 
cigarettes a day m the child's home were collected in 
1977 as a confounding variable in a study of the 
relation of respiratory illness and outdoor air 
pollution. 4 These data also suggested a negative 
relation of child's height to number of smokers in the 
home after adjusttng for birth weight 5 In order to 
study this association further, data on the number of 
cigarettes smoked at home by each parent, and by the 
mother during pregnanc>. were collected in 1982 b No 
data on lung function were obtained. 

{'Further; examination of the 1977 data oh English 
1 Scottish children showed a number of statistical}^ 
ficam .positiveassociations^ of-- respiratory 
nptoxns with the number of smokers Given the 
reasonable sample size, the availability of data for a 
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Table ! Number of children for whom data on each respiratory condition were obtained and the prevalence (*/•) of each 
condtum. by sex and country __ 
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number of potentially confounding variables, and the 
almost unique data on amount of smoking in the 
home, it was decided to investigate the dose-response 
relation of symptoms to passive smoking, using the 
1982 data, in children aged 5 to M years. 

Methods 

la 1982 children took pan in the study in 22 areas in 
England and five in Scotland. Dau on the child's 
respiratory symptoms, parental smoking, and family 
background were obtained from a self-administered 
questionnaire completed by the child's mother. 
Triceps skinfold thickness was measured as described 
elsewhere 7 and was included in the analysis as 
previously* a relation had been shown between 
respiratory symptoms and this measure of obesity. 

Each of six respiratory symptoms or illnesses, given 
in table 1. was analysed as a dichotomous, ie. present 
or absent, dependent variable using logistic regression. 
Any with a missing value was excluded from the 
analysis of that symptom. The number of cigarettes 
smoked per day at home by the mother and father in 
total, the passive smoking component, and the 
number of cigarettes smoked per day by the mother 
during pregnancy with the child were each included as 
a quantitative variable. Two groups of potentially 
confounding variables were included in the regression 
analyses, those treated as quantitative variables and 
those that were categorical variables. The former 
group consisted of the child's age, birthweight, triceps 
skinfold thickness expressed as a standard deviation 
score, 7 mother's age, and number of siblings. The 
categorical variables were: child's sex; father's social 
class, in four groups as non-manual, skilled manual 
senb-skiUed or unskilled manual or other; father 
employed, unemployed or not known; child in one- 
parent family, two-parent, or not known; presence or 


absence of household overcrowding, defined as a ratio 
of people in the household to number of rooms of at 
least I 25; mother's education as highest full-time level 
in seven groups, none or primary only, secondary or 
comprehensive school grammar, technical or 
commercial college, university, other, or not known. 
Except as stated missing data excluded a child from the 
analysts. 

Analyses were carried out with all these as 
independent variables and also with just parental 
smoking, age. and sex as the independent variables, for 
England and Scotland separately, and for the two 
countries combined. Analyses were also carried out 
for each sex separately and, using the fully adjusted 
model, with the dependent variable as presence of at 
least one of the respiratory conditions 

Reacts 

In 1982 there were 8 U 8 children eligible to take part in 
the study; a questionnaire was returned for 87 8% of 
these children. 


Table 2 Distribution of Cigarettes smoked per day by parents 
at home in England and Scotland 
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Table 3 Rendu of logistic regression analyses for England showing the association between respiratory symptoms and passive 
smoking 0 from the fully adjusted model 
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PREVALENCE of respiratory conditions 
Table 1 shows the number of children for whom data 
were obtained on each respiratory condition, which 
varied from 86*4% to 87-1% of the total eligible, and 
the percentage with each condition, by sea and 
country . The prevalence of each condition was greater 
in boys than in girls but differed little between England 
and Scotland. 

DISTRIBUTION OF PASSIVE SMOKING 

Data on parental smoking were available for 75 1 % of 
children. The distributions of the number of cigarettes 
smoked per day by the parents at home are given in 
table 2 for children in England and Scotland. Smoking 
by parents was more prevalent in Scotland than in 
England. 

RELATION OF RESPIRATORY CONDITIONS TO 
PASSIVE SMOKING 

After exclusions for missing data, primarily in 
respiratory symptoms or parental smoking, the 
number of children available ranged from 4337 
(63-4%> to 4371 <63 9%) for England and from 766 
(60*90%) to 771 (613%) for Scotland. Table 3 shows 
the relation of six respiratory conditions to passive 
smoking for English children as estimated from the 
logistic regression analysis, adjusted for all the 
potentially confounding variables listed above. ForRtt 
children parental - smoking* .^war Vb mosr^ s&xmglf 


or-*tughu— (p < 0*0 l>*ajxKaiso, 


ng\ and^fc^nchiiS*«Uckr^t^the v last, ^12 

-s. The relation was positive for the other two 

^conditions. Although results appeared to show some 
differences between boys and girls, no significant 


difference, as assessed from an interaction term in the 
model was found inthc relation^ of passive smoking 

*and a nonsignificant negative rdaubn'in boys^ 


parent! ^ w 

'Results^are**given for“ fc England w and Scotland 
separately as the relation of 'chest ever wheezy' and 
'wheeze most days or nights' to passive smoking was 
found to differ significantly between the two countries 
(p<0*05). 'Wheeze most days or nights' showed a 
relation to passive smoking only in England, whereas 
‘chest ever wheezy* showed a stronger relation to 
passive smoking in Scottish children than in English, 
of similar size to that for persistent wheeze in English 
children. 

EFFECTS OF ADJUSTMENT FOR CONFOUNDING 

variables 

Table 4 shows the relation between passive smoking 
and each respiratory condition adjusted only for age 
for boys and girls separately, and for age and sex for all 
English children. Comparison with table 3 shows thai 
in most cases adjustment for the potentially 
confounding variables generally increased the 
standard errors so there was a reduction in statistical 
significance, the notable exceptions being chest 
wheezy or whistling most days or nights' in boys, and 
bronchitis attacks in girls for which the regression 
coefficient increased considerably on adjustment. FoSJ 
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Table 4 Results of logistic regression analyses for England showing the asso c i ati on between respiratory symptoms and parental* 
smokmg for the model adjusted only for age (and sex for all children) 
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Table5 Estimates of prevalence (%j ofrespiratory symptoms and relative risk for children 9 of parents smokmg no cigarettes 
10 md 20 cigarettes at home per day\ based on the fully adjusted modal for all children 
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ESTIMATES of relative risk 
Tibie 5 gives extfflples of prevalence of respiratory 
conditions and relative risk (in parentheses) estimated 
from the regression coefficients m the fully adjusted 
model for the three conditions showing the largest 
associations with passive smoking in all English 
children. Compared with children whose'parents do 

DttnioteWeitantiS^ay in 

__ i smoke 20 a day.'They are of necessity given for 
futed values of the other independent variables but 
would not differ markedly for different values of these 
variables. The relative risk of at least one condition iA 
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1 per day at home by tteir parents, but 
consistently for all symptoms onh both countries The 
result also differed to some extent from those found m 
the K977-data, in which the passive smoking variable, 
number of smokers of at least five cigarettes a day in 
the home, was significantly associated (p<0 05) with 
all six conditions except bronchitis in the last 12 
months. The analyses of the two years* data differed in 
the confounding variables taken into account, the use 
of gas for cooking and population density being 
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included in the 1977 analysis, but not maternal variables that have been suggested 2 that are relevant to 
smoking in pregnancy or mother's education or age. children’s symptoms as reported by the mother, those 
They were similar in the age range of the children, in of other indoor pollutants are probably the most 
sample size, and in the wording of the questions about important ones not included in the analysis of the 1982 
respiratory conditions. data. In the analysis of 1977 data the use of gas for 

Inevitably, other studies have differed in the cooking, an important source of nitrogen dioxide in 
symptoms or illnesses studied and in the exact the home, 11 did not eliminate positive associations of 
questions asked. However the largest study with a respiratory symptoms with passive smoking, 
similar age range, 9 in which 10 106 children aged 6 to Parental symptoms are on the list of potentially 
10 years were involved, found highly significant confounding variables, 3 and there is no doubt that a 

associations (p<0001) between cough for three child's symptoms show a relation to these. 9 13 19 

months or more of the previous year and wheeze most JHowkver.as many of the symptoms' of smokers wiH be 
days or nights with maternal smoking, and a less jlhreult«bfi^ 

significant association (p< 0-01) of bronchitis with B^ptoms*COuidaftmffggj^ . 

maternal smoking, broadly in line with our findings. fjmokiog on a child V Ueaiftfc?® Of the few studies in 
Other studies have also found significant positive Hvhich the adjustment bad been made the largest 930 
associations between persistent cough and parental still found positive associations between child’s cough 

smoking, 1 *” 12 and, although not statistically and wheeze and maternal smoking in over 10 0006-10 

significant, a relative risk of 4*9 for persistent wheeze year old children. Lebowitz, 13 in a much smaller study, 

was found for children exposed to a smoker at home found statistical significance of an association 

compared to those never exposed in a study of 626 removed by the adjustment. Scbenker et a/ 19 found a 

children under IS years. 12 positive association between chest illness on at least 

The only other study 13 to include ‘cough first thing three days in the last year which persisted on 
f in the morning’found a positive association (p< 0*05) adjustment for parental respiratory disease, but found 

in 12 year old girls after allowing for the child’s own no association before or after adjustment in chrome 

smoking. Many studies of passive smoking have cough, phlegm or wheeze in 4000 children aged 5 to 14, 

included non-persistent wheeze, with various Studies have varied in the prevalence of respiratory 
definitions, and some asthma or bronchitis. About conditions and in the percentage of parents smoking, 

half of those obtained significant positive associations, While low values of either may lead to statistically 

and the rest non-significant associations. However, insignificant results in the presence of a real effect, the 

few studies have included all four symptoms of most important variation in the studies has been in 

wheeze, cough, asthma, and bronchitis. Apart from sample size. The majority of studies provide no 

the question of prime importance being whether information on the amount smoked by parents. For 

passive smoking causes any harmful effect to children children of two parents who smoke the estimated 

of primary school age, the nature of the effect being a relative risk of the respiratory conditions studied was 

secondary consideration, the symptoms are not less than two compared to children of non-smoking 

manifestations of distinct diseases. Analysis of single parents in almost ail studies. 3 The conclusion that 

symptoms may fail to detect a real increase in the emerges is that if there is a real effect of passive 

prevalence of a condition. In particular, an effect of smoking on the respiratory health of children aged 5 to 

passive smoking increasing symptoms of asthma may 11 years, then it is a small one, and a Urge study is 

be missed if only a question about asthma is included required for a high probability of its detection, 

due to underdiagnosis in many children with Although results for the maaBer sample of Scottistf 
wheeze 14 19 and the fact that cough may be the only log 

presenting symptom. 16 ,%nghshg^kftcn % e ^ pq|^ 

No data were avaiUble on active smoking by the ‘chest even wbeez&and aj 

children as the questionnaire was completed by a jjfcastooe 

parent However, even in the oldest age group and on JeUuv^rofc!?wasftf<^ ^ m : 

the assumption that smoking by the child is strongly 

associated with parental smoking, the prevalence of^f fa daj<’<9S%^confidentt‘drtor^A : JJ^2;18)**nd* H6 
active smoking would be too small to account for the Tl ^foi^anipswqKom. TheJUSA^six. cities 

differences in prevalence of respiratory symptoms. Study 9 founds relative risk of r*Tfor persistent wheeze 
Dobbs and M arsh 17 reported a prevalence of regular an 6 to 10 ycardd childr en? whos e mothe rs sm okegg 
smoking, defined as ‘at least one cigarette a week', of jetliretteraftto 

1 % and 0% in first year secondary school boys and ^As the asscmtibn^probebl^laS ? i^ngHhwtliA 
girls respectively, in England in 1982. and 5 % and 3 % jfpr childremunder T^year>ii> : is to > be expectedthaj 
in Scotland. Of the groups of other confounding secondary school children would showVweaker; ofjio 
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Jjttsodauon of synptoms with ponave amofciiig. We 
hive therefore confined consideration of the literature 
to studies including broadly similar age groups. All. 
r studic^dji^fchat we have identified without 
dySrofiaSw'SwO ormore-childrenin a tinulfr* T 
Ige range totbose in .ouril?82>£ogliih aample have . 
wn at lean one significant positive as soc iati on with 
nve smoking The twrcjargeg 2 ^ *lso^^ 


__ Scepticism could be removed 

further only by a study of several symptoms in at least 
6000 children, including all potentially confounding 
variables as recommended, 2 with a quantitative 
measure of pamve smoking by the child. 


We than k Professor W W Holland for his continued 
support and encouragement, Mrs. A Childs for 
preparing the manuscript, and all the fieldworkers, 
nurses, teachers, administrators, parents, and children 
who take pan in the study. The study is funded by the 
Department of Health and Soda! Security and the 
Scottish Home and Health Department. 
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ABSTRACT. The relations among parental reports of respiratory 
symptoms, bronchospasm measured after exercise, and the presence 
of visible fungal mould in the home was assessed in a population 
sample of 7 year old children (n=873) . Wheeze in the past year 
was the symptom most closely associated with reported dampness and 
particularly with mould. The unadjusted odds ratio relating mould 
and wheeze was 3.70 (95% confidence interval 2.22 to 6.15), and 
after adjustment for housing tenure, number of people per room, 
number of smokers in the household, and gas cooking this remained 
highly significant (odds ratio 3.00 (1.72 to 5.25)). The reduction 
in forced expiratory volume in one second after six minutes of 
free running was used to validate reporting of wheeze. At all 
levels of measured bronchial lability wheeze was reported more 
commonly in the children from homes with mould. There was no 
significant difference in the degree of bronchospasm measured among 
children from homes with and without mould. 

Awareness of dampness or mould in the home may be a 
determinant of parental reporting of symptoms and may account for 
much of the observed association between mould and respiratory 
symptoms. 
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Damp housing and childhood asthma: validation of reporting of 
symptoms 

D P Strachan 


Abstract 

. The relations among parental reports of respiratory 
symptoms, bronchoepasm measured after exercise, 
and the presence of visible fungal mould in the home 
was assessed in a population sample of 7 year old 
children (n*873). Wheeze in the past year was the 
symptom most closely associated with reported 
dampness and particularly with mould* The un¬ 
adjusted odds ratio relating mould and wheeze was 
3*70 (95% confidence interval 2*22 to 6-15), and after 
adjustment for housing tenure, number of people per 
room, number of smokers in the household, and gas 
cooking this remained highly significant (odds 
ratio 3*00 (1-72 to 5*25)). The reduction in forced 
expiratory volume in one second after six minutes of 
free running was used to validate reporting of 
wheeze. At all levels of measured bronchial lability 
wheeze was reported more commonly in the children 
from homes with mould. There was no significant 
difference in the degree of bronchospasm measured 
among children from homes with and without mould. 

Awareness of dampness or mould in the home may? 
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Introduction 

In industrialised countries people spend much of 
their life indoors, and interest in the public health 
effects of the indoor environment is growing. 1 Children 
are particularly appropriate for investigation of the 
influence of environmental variables on respiratory 
disease because active smoking and occupational 
variables are excluded . Much attention has focused on 
the potential hazards from passive exposure to tobacco 
smoke 241 and from nitrogen dioxide produced by 
gas cookers, unvented gas appliances, and paraffin 
heaters. w 

A common cause of complaint to landlords and local 
authorities is condensation of moisture from humid 
indoor air on to cold surfaces, which forms unsightly 
damp patches and promotes the growth of fungal 
moulds/* Surveys in Scotland and England have 
suggested that b e t w ee n one quarter and one third of 
homes may be affected to some degree. 1411 Poor quality 
housing in general and dampness in particular are 
widely believed to be detrimental to respiratory 
health/* Allergic reactions to house dust mites, 
which thrive in damp homes, 1414 or to the airborne 
spores of fungal moulds* 4 arc plausible mechanisms for 
a causal link between damp conditions and symptoms 
related to asthma. . 

Few epidemiological studies have investigated this 
association, but two small studies in north west 
Edinburgh showed a positive relation bet w e en 
reported dampness and mould and respiratory 
symptoms in children/ 1 ” Similar findings have 
been reported in adults. 14 * Dampness (assessed 
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independently by environmental health officers) and 
high ambient humidity were found more commonly in 
the homes of children with respiratory symptoms," " 
which indicated that reporting of housing conditions 
was not substantially biased by the presence of disease 
in the child. On the other hand, when consultations 
with general practitioners for respiratory complaints 
were used to validate reporting of symptoms there was 
no association with r ep or ted dampness or mould.” 
This raised the possibility that symptoms were 
reported differently according to parents* perception 
of their home environment. 

My study was designed to investigate damp, mouldy 
housing as a determinant of childhood asthma in a 
representative sample of the general population and to 
evaluate the role of differential reporting of symptoms 
in any association. In view of-the limitations of general 
practice records for this purpose the symptoms were 
validated by physiological tests to detect abnormal 
reactivity of the airways." 


Subjects tad method* 

A random sample of one in three primary schools 
within the Edinburgh dry boundary was obtained. 
The parents of all children in their third primary school 
year (age 6*/2-7Vi yean) were contacted by post 
in November 1986. A questionnaire asked about 
respiratory symptoms experienced by the child in the 
past year, including wheeze (defined as breathing that 
makes a high pitched whistling sound), a tendency for 
colds to go to the chest, sore throat, pain or discharge in 
the ear, and hay fever or frequent sneezing attacks. 
Parents were also asked how many nights the child had 
been kept awake by coughing during the previous 
month and how many days in the month the child had 
been troubled by daytime cough or by a blocked 
or running nose. Information was sought about 
conditions in the home, particularly the number of 
cigarette smokers in the household, the fuels used for 
heating and cooking, the formation of condensation or 
damp patches on walls, and the presence of mould or 
fungus. 

Consent was requested for medical tests on the child 
at school, and the study received ethical approval from 
Lothian Health Board and Lothian Regional Council 
Education D epartm ent. Ventilatory function was 
measured with a pneumotachograph (Compact; 
Vitalograph, Buckingham), and spirometry was 
performed with the child standing and without nose 
dips; I supervised all measurements using the protocol 
of the American Thoracic Society/' Measurements 
were taken before and five and 10 minutes after six 
minutes of free running in a corridor or classroom; the 
best of three recordings on each occasion was used. An 
index of bronchial libtiity induced by exercise was 
calculated as the minimum of the two measurements of 
forced expiratory volume in one second taken after 
exercise divided by the forced expiratory volume in one 
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second obtained before exercise. Tests were performed 
at least six hours after a dose of inhaled bronchodiiator. 
Eleven children were taking inhaled steroids or oral 
drugs for asthma; their results were analysed separately. 

Routine statistical analysis was performed with 
the Statistical Analysis System. r To explore in 
more detail the relations between symptoms and 
housing conditions and between mould, wheeze, and 
bronchial lability multiple logistic regression models 
were analysed with the generalised linear interactive 
modelling system” 


Remits 

The parents of 1095 children received a question' 
tkaire, and usable replies were obtained for 1012. 
Information on respiratory symptoms and housing 
conditions was available for 926-1004, depending on 
the detail required. Parental consent for clinical testing 
was obtained for 941 children. Twenty of these were 
included in pilot studies, and a further 20 moved to 
a different school before testing. Of the remaining 
901 children, 892 were examined and 881 performed a 
satisfactory exercise test. 

Complete information on dampness, mould, 
wheeze, and bronchial lability was available for 
873 children (80% of the original sample, 97% of those 
eligible for testing). The prevalences of wheeze in the 
past year (12*7%; 111/873) and exposure to mould in 
the home (9-3%; 81/873) were somewhat higher in this 
group than among those with incomplete information 
(10*0% (13/130) and 6*3% (8/127), respectively). 

Table 1 relates respiratory symptoms to various 
aspects of the home environment. The prevalences of 
wheeze and chesty colds were higher by a factor of 
between two and three among the children from homes 
reported to be affected by damp patches on walls or 
by mould; the higher prevalences among children 
sleeping in damp or mouldy bedrooms might be 
interpreted as evidence of a dose-response relation; 
Cough at night and during the daytime was signi¬ 
ficantly more common among children sleeping in 
damp bedrooms (p<0*001 and p<0*05, respectively), 
and a smaller excess was observed in children sleeping 
in bedrooms affected by mould. Mould in the child's 


bedroom was significantly related to frequent trouble 
with a blocked or running nose (p<0*05) v Jhr 
- re va Jenc M rfxo^^^^ight^Md^CT^col^ were 
«bom^iotlMawdi^x^ 6 i ?> jp»r seh ct of smokers 
i thehoutehold:Domestic Joels were not Im port a nt 


a dnj^Il dren^'^ \ gas ^ 

_ __ 

best relations in pan reflected 'differences in the use 

of fuels by owner occupiers and tenants of rented 
housing. The pattern of association between dampness 
and hay fever was inconsistent; the difference in 
prevalence between all damp homes considered 
together and homes not affected was negligible 
tf«0*54,df-l). 

The association between damp, mouldy housing and 
wheeze was remarkable in view of the lack of a relation 
of wheere to other environmental factors in the home. 
Compared with rented homes, owner occupied homes 
were less likely to be affected by dampness (83% 
(58/700) v 29*7% (89/300)) or mould (4*9% (34/700) v 
18*3% (55/300)); this accounted for the difference in 
the prevalence of wheeze by housing tenure. In homes 
not affected by damp or mould the prevalence of 
wheeze was similar in the rented sector (11 * 1%; 23/207) 
and in owner occupied homes (10*6%; 67/63 \).f 



: relation toe 

Possible confounding effects were investigated by 
multiple logistic regression models with wheeze in the 
past year as the outcome variable. The unadjusted 
odds ratio for mould anywhere in the home was 3*70 
(95% confidence interval 2*22 to 6* 15; x ; *27*7, df-1). 
In a model that included housing tenure, number of 
smokers in the household, number of people per room, 
and gas cooking the odds ratio for mould was 3*00 
(1*72 to 5*25; r* 5 15*2, df* 1). The effect of mould was 
independent of housing tenure (r for interaction 
tenn*0*41, df*l). There was a close correlation 
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between damp walls and mould: 48% (71/147) of the 
homes affected by dampness were r eported to be 
mouldy, and 80% (71/89) of the mouldy homes were 
reported to be damp. Mould seemed to have a greater 
effect on whee 2 e than did damp. In a model that 
included damp walls anywhere in the bouse the effect 
of mould remained significant (x J *7*52, df»l), 
whereas the effect of dampness independent of mould 
was negligible (x^O-W, df= I). 

The relations b e tw een housing conditions and chest 
colds, cough at night, cough during the day, and nasal 
discharge were investigated in similar multiple logistic 
regression models with each respiratory symptom in 
turn as the outcome variable. The association between 
mould and chest colds was independent of housing 
tenure, number of people per room, number of 
smokers, and gas cooking (odds ratio 2*08 (1 *22-3*51); 
X*~7*26, df*I). Inclusion of wheeze during the past 
year as a further explanatory variable reduced this 
effect so that it was no longer significant, although it 
remained in the same direction (odds ratio 1 *43 (0*77to 
2*70)). At least pan of the association be t wee n chesty 
colds and mould thus seemed to be a consequence of a 
recent tendency to wheeze. 

The weaker associations of cough at night and 
during the day with mould in the home were entirely 
explained by their common association with rented 
housing. After adjustment for tenure the odds ratios 
for cough at night and cough during the day associated 
with mould were 0*92 and 0-95, r e sp ectively, and the 
effect of mould on nasal discharge remained in the 
expected direction but was non-significant (odds 
ratio 1*61 (0*89 to 2*90); x J «2*42, df*l). Further 
adjustment for the effects of number of people per 
room, number of smokers, and gas cooking made little 
difference to these results. 

Objective evidence of airways reactivity was 
collected to investigate the possible contribution of 
bias in reporting to the observed association between 
wheeze and mould in data from this and a previous 
questionnaire." As expected, wheeze during the past 
year was more prevalent among the children who had 
bronchospasm after exercise. If no reporting bias had 
existed this relation would have been independent of 
housing conditions. In fact, for any given degree of 
bronchial lability a parental repo rt of wheezing was 
more commonly obtained for children from homes 
with mould (table H). In a logistic regression model 
with wheeze during the past year as the outcome 
bronchial lability was included as a continuous 
explanatory variable. Its relation to wheeze was 
roughly linear (x for quadratic term* 1*05, df* 1) and 
was modelled as such. The effect of mould in the 
home was independent of lability (odds ratio 3*50 
(1*95-6*47); xf*16> > l, df*l) and constant across 
the range of lability observed (x 2 for interaction 
term*0*10, df*I). This odds ratio of 3*5 was 
comparable with the odds ratio of 3*7 obtained in the 
earlier model, which excluded lability; this implies that 
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the relation b e t we en mould and wheeze was largely 
unrelated to measurements of airways reactivity. 

„ ? Ihe higher prevalence of reported wheeze among 
chiklren^booL homes "with^mouJd for'aoy^degree' 

<K* uiiy^iMiwryteiiggratwItihityif hoaa 4 

^tplujc^^^wfaataniial^pan^^^araocmioitiuC 
4wheezewttfioamp re mouldy housing? Broochospasm 
after exercise (lability index <0-8) was, how e v er , more 
common among the children from homes with mould. 
On the generous (but not unreasonable) assumption 
that all die children receiving drug treatment for 
asthma who were tested had reactive airways, the 
prevalence of abnormality was 9*9% (8/81) among 
children from homes with mould compared with 
5-4% (43/792) among (he remainder (table II). This 
difference was in the expected direction, although 
it did not reach significance (x**l*90, df*l). A 
Don-parametric comparison of the entire distribution 
of lability in children from homes with and without 
mould was made using normal scores from the RANK 
procedure in SAS" to correct for the prono un ced 
skewness. The difference between the two groups was 
negligible (Student’s f*0*4, df*860). 


Discussion 

This study confirms the finding of previous surveys 
in one part of Edinburgh and suggests that an associa¬ 
tion b e tw ee n damp or mouldy housing and respiratory 
symptoms is not confined to specific council estates or 
to rented as opposed to owner occupied housing. 1117 
The association between mould and wheeze meets 
many of the criteria for an epidemiological association 
to be considered causal: it is strong, relatively specific 
when compared with other symptoms, consistent with 
previous studies, and free of substantial confounding 
by other factors studied.* Biologically plausible causal 
mechanisms can be proposed, and, assuming that 
duration of exposure is greatest when the child’s 
bedroom is affected by mould or damp, there is a 
suggestion of a dose-response relation. 

The association of wheeze with damp or mouldy 
housing was of particular interest not only because 
confounding by other features of the home environ¬ 
ment was unlikely but also because a primary associa¬ 
tion with wheeze might account for the effect of damp, 
mouldy bousing on other respiratory symptoms related 
to asthma. Furthermore, wheeze was the symptom for 
which t causal link with damp housing cond i tions was 
most plausible biologically. 

The prevalence ratio for wheeze in the past year 
when homes with and without mould were compared is 
remarkable in view of the Lack of correlation of most 
social or environmental variables with childhood 
asthma.** The study sample was drawn from (he 
general population and permitted an estimate of the 
importance to public health of this association. If no 
child in the population of 1000 had been exposed to 
mould in the home 105 cases of wheeze during the past 
year would have been expected, based on 96 cases in 
911 children (table 1). As 123 cases were seen mould in 
the home accounted for 14% (18/123) of all cases of 
wheeze. This fraction of the population attributable 
risk varied with the prevalence of exposure, being 6% 
(4*5/75) for children from owner occupied h om es but 
26% (12*5/49) for children from rented homes. These 
proportions are certainly much greater than any 
corresponding hazards from cooking or heating fuels. 

In a study of adults 43% of those living in arms of 
poor quality housing associated respiratory symptoms 
with their bousing whereas in areas of good bousing 
only 10% did so. u Differences such as this may reflect a 
causal relation, but they raise the p ossibility that 
reports of health state and particularly of respiratory 
symptoms may be influenced by perceptions of the 
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Oldigs, M., Jorres, R., Magnussen, H. "Acute Effect of Passive 
Smoking on Lung Function and Airway Responsiveness in Asthmatic 
Children" Joint Meeting SEP-SEPCR Barbican Centre, London, 
September, 1990. 

SUMMARY: In 11 children with bronchial asthma (age range 8-13 yr, 
10 boys, 1 girl) we studied the effect of an one hour exposure at 
rest during passive cigarette smoking (20 ppm CO) or Sham. Nine 
of the subjects were on regular therapy with inhaled B2-agonists 
and DSCG. Both components were withheld at least six hours prior 
to each study session. Exposure was performed in an environmental 
chamber. Before and immediately after exposure, lung function and 
symptom scores were determined. After exposure, a histamine 
inhalation challenge was performed to determine the concentrations 
which caused a 100% increase in SRaw, PCIOOSRaw, and a 20% fall in 
FEV1, PC20FEV1. Mean (SD) SRaw before and after Sham was 8.7 (3.6) 
and 9.0 (3.2) cmH20*s, mean FEVI(SD) was 1.97 (0.32) and 1.98 (0.40) 
1, respectively. Before and after cigarette smoking, mean SRaw 
(SD). was 10.4 (5.3) and 9.4 (3.3) cmH20*s, mean FEV1 (SD) was 1.95 
(0.37) and 1.94 (0.35) 1, respectively. Geometric mean (SD) 
PCIOOSRaw and PC20FEV1 after Sham was 1.39 (3.0) and 0.70 (2.7) 
mg/ml, after passive smoking 1.65 (2.5) and 0.96 (2.3) mg/ml 
respectively. There was no statistical difference in lung function 
and PC-values between Sham and passive cigarette smoking. The 
main symptoms during passive smoking were eye and nasopharyngeal 
irritation. Our observations suggest that in children with mild 
bronchial asthma one hour of passive cigarette smoking does not 
cause airway obstruction or changes in bronchial responsiveness. 
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Oldigs et aL: Acute effect of passive smoking—1 


SUMMARY 


In 11 children with bronchial asthma (age range 8-13 yr, 10 boys, 1 girl) we 
studied the effect of an one hour exposure at rest during passive cigarette 
smoking (20 ppm CO) or Sham. Nine of the subjects were on regular therapy 
with ihhaled ^-agonists and DSCG. Both components were withheld at least 
six hours prior to each study session. Exposure was performed in an 
environmental chamber. Before and immediately after exposure, lung 
function and symptom scores were determined. After exposure, a histamine 
inhalation challenge was performed to determine the concentrations which 
caused a 100% increase in SRaw, PQooSRaw, and a 20% fall in FEVi, 
PC2oFE v l* Mean (SD) SRaw before and after Sham was 8.7 (3.6) and 9.0 (3.2) 
anH20»s, mean FEVi (SD) was 1.97 (0.32) and K98 (0.40) 1, respectively. Before 

and after cigarette smoking, mean SRaw (SD) was 10.4 (5.3) and 9.4 (3.3) 
cmH20*s, mean FEVi (SD) was 1.95 (0.37) and 1.94 (0.35) 1, respectively. 
Geometric mean (SD) PCiooSRaw and PC 20 FEV 1 after Sham was 1-39 (3.0) and 
0.70 (2.7) mg/ml, after passive smoking 1.65 (2-5) and 0.96 (2.3) mg/ml> 
respectively. There was no statistical difference in lung function and PC- 
values between Sham and passive cigarette smoking. The main symptoms 
during passive smoking were eye and nasopharyngeal irritation. 

Our observations suggest that in children with mild bronchial asthma one 
hour of passive cigarette smoking does not cause airway obstruction or 
changes in bronchial responsiveness. 

KEYWORDS: 

Passive Smoking, Lung Function, Bronchial Hyperresponsiveness, Childhood 
Asthma 
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INTRODUCTION 


Oldigs et al.: Acute effect of passive smoking....2 


Subjects with bronchial asthma are characterized by airway hyper- 
responsiveness to a variety of stimuli. Ggarette smoke is considered to be a 
common stimulus which may affect subjects with asthma (1-3). 

In children, the adverse effect of chronic passive smoking on respiratory 
symptoms has received increasing attention (4-7). In some of these 
investigations an association between parental smoking habits and acute 
lower respiratory illness (8-12), respiratory symptoms (13-16), prevalence and 
severity of asthma (13,17,18), impaired lung function and bronchial 
responsiveness (10,12,13,16,17,19-23) could be demonstrated. 

In contrast to chronic exposure, little is known on the acute effect of passive 
smoking in children. We therefore studied symptoms, lung function and 
airway responsiveness of children with bronchial asthma before and after one 
hour exposure to cigarette smoke as compared to control conditions. 


4 
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Oldigs et aL: Acute effect of passive smoking—3 


MATERIAL AND METHODS 

Patients 

We investigated 11 children with allergic bronchial asthma (10 boys, 1 girl) 
ranging in age from 8 to 13 years (mean (SD) 10.4 (1.4) yr). Individual patient 
characteristics are given in table 1. 

In all children the diagnosis of bronchial asthma was made up within at least 
1 year before entering the study and patients had been followed up for a 
longer period of time on an out-patient basis. The children were not selected 
on the basis of symptoms induced by cigarette smoke. 

Diagnosis was based on typical symptoms, reversible airflow obstruction, 
bronchial hyperresponsiveness to histamine and a positive prick skin test to 
at least one common allergen (Allergopharma, Reinbek, FRG). Six out of 11 
patients showed an increase in total IgE (>150 IE/ml); and 6 children an 
increase of eosinophils in peripheral blood (>300/mm 3 ). 

In all subjects die severity of asthma required a long-term therapy, which had 
to be continued in 9 of 11 children during the study period. All children on 
therapy received disodium cromoglycate, two puffs two to four times per day. 
Each puff of disodium cromoglycate (1 mg) was combined with 0.05 mg 
fenoterol (Ditec R ) or 0.5 mg reproterol (Aarane R ) as a fi 2 -agonist One subject 
took two additional puffs of 200 |ig bedomethasone dipropionate. In all 
children, this therapeutic regime was sufficient to control the disease and 
allow normal activities. This is also reflected by the magnitude of morning 
(before therapy, PEFmin) and maximum daytime peak flow values (PEFm* x )/ 
which were measured regulary (table 1). 
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Oldigs et al.: Acute effect of passive smoking....4 

In the 9 asthmatic children receiving regular therapy, the activity of the 
disease allowed to discontinue inhalation therapy at least six hours prior to 
each study session without precipitating symptoms or deteriorating lung 
function (subject 6 continued bedomethasone inhalation during the study 
period). 

Spirometry, measured at least six hours after inhaling a bronchodilator was 
within normal limits. In all children the provocative concentration of 
inhaled histamine necessary to decrease FEVj by 20% as compared to baseline 
was less than 8 mg/ml (table I), thus demonstrating airway hyperrespon¬ 
siveness (see Histamine inhalation challenge). 

During the study period and within the two weeks preceeding the study no 
child suffered from an upper respiratory tract infection, experienced an 
uncommon burden of allergen or reported on* any other trigger which may 
worsen asthma; therefore all induded children were considered to be 
currently dincally stable. 

None of the children had ever actively smoked dgarettes, six of them were 
exposed to dgarette smoke at home (table 2). 

Children and parents were informed about the aim of the study and gave 
their consent 


Cigarette smoke exposure 
Exposure chamber 

The study was performed in a 24 m 3 exposure chamber. To ensure 
homogenous concentration of dgarette smoke the air was moved by fans in 
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a spiral form. Sampling ports were distributed within the chamber to check 
for gradients of gas concentrations and particle density. Ggarette smoke was 
generated by a smoking machine designed in our laboratory which took 1 
puff per cigarette per minute (according to DIN 10240k To achieve the target 
concentration of about 20 ppm CO, on average 2 cigarettes were smoked 
simultaneously. We used filter cigarettes of a leading brand with a nicotine 
content of 0.9 mg and tar content of 13 mg per cigarette. 

Measurement of exposure conditions 

The level of cigarette smoke exposure was determined by measuring CO, 
NO*, particle density, nicotine, acetaldehyde, formaldehyde, acrolein and 
ammonia. Concentration of CO was measured continuously by an infrared 
gas analyzer (Unor 6N, Maihak AG, Hamburg, FRG) whose calibration was 
checked daily by a certified span gas (Linde AG, Unterschleiflheim, FRG). 
Concentration of NO x was measured by a chemiluminescence nitrogen 
oxides analyzer (8840, Monitor Labs Inc, San Diego, CA, USA) which was 
calibrated regularly by a permeation tube calibrator (Model 8550, Monitor 
Labs Inc., San Diego, CA). Particle density was monitored continuously by 
measuring optical particle density (RAM-1, GCA/Environmental 
Instruments, Bedford, Mass., USA) using a 4 |im precollector. Calibration of 
optical particle density was done in regular intervals gravimetrically by 
taking filter probes (Millipore, FALP 03700, Typ FA) from total sampling 
volumes of 17-73 litres of air. Nicotine, acetaldehyde, formaldehyde, acrolein 
and ammonia were determined using commercially available sample tubes 
and filters at sampling volumes ranging between 3 and 100 litres of air. 
Analysis was done by gas chromatography (nicotine), by high performance 
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liquid chromatography (acetaldehyde, formaldehyde, acrolein) and by the 
indophenol method VDI 2461 (ammonia). Temperature and relative 
humidity were measured at the beginning and at the end of each exposure. 

Estimation of chronic smoke exposure 

To estimate chronic passive smoke exposure at home, urinary cotinine 
concentrations were determined in triplicate from morning urine specimens 
collected at the second study day. Determination was made in an 
environment free of smoking. Urine was stored at -20 °C until assayed. 
Cotinine was measured by a radioimmunoassay procedure (24). 


Assessment of symptoms 

Before and immediately after exposure the chest of each subject was 
auscultated by one of us (M.O.). To estimate severity of symptoms induced by 
exposure, the children and their parents were instructed to check an ordinal 
scale ranging from 0 to 10 in order to determine severity of eye, nose 
irritation, throat irritation, cough, chest tightness and headache. Zero 
indicated no perceptible symptom, 10 almost intolerable severity of the 
respective symptom. 



Source: https://www.industrydocuments.ucsf.edu/docs/xmvjOOOO 


2024227889 




Oldigs et iL: Acute effect of passive smoking....7 
Lung Function Measurement 

Airway resistance (Raw) during breathing at 1 Hz and thoracic gas volume 
(TGV) were measured by a volume-constant body plethysmograph (Bodytest, 
E. Jaeger, Wurzburg, FRG) connected to a Computer (PDP 11/04, Digital 
Equipment Corp., Maynard, MA, USA). Airway resistance was multiplied by 
the corresponding thoracic gas volume to obtain specific airway resistance 
(SRaw). Airway resistance was measured during up to 4 breathing cycles. FEVi 
was assessed by a pneumotachygraph immediately after body plethysmo- 

4 

graphy. Measurements were repeated 4 times. For analysis, the average of 4 
values of SRaw and the average of the two maximum values of FEVi was 
taken. 


Histamine Inhalation Challenge 


Bronchial challenge with histamine was done according to the guidelines of 
Chai et al. (25) using a breath-synchronized pressure valve. The aerosols were 
generated during 0.6 sec at the beginning of 5 slow inspirations from FRC to 
TLC, the nebulizer output being 80 fil of solution per 5 nebulizations. Saline 
solutions of histamine diphosphate (Sigma Chemie, Deisenhofen, FRG) were 
prepared daily. After inhaling buffer solution, the subjects inhaled doubling 
concentrations of histamine, starting with 0.05 mg/ml histamine. Lung 
function was measured 1 and 3 min after inhalation. The inhalation was 
stopped after at least a 100 % increase of SRaw and a 20 % fall in FEVi. Dose- 
response curves were constructed by plotting SRaw and FEVi against log 
histamine concentration. By linear interpolation, the provocative 


Source: https://www.industrydocuments.ucsf.edu/docs/xmvj0000 


2024227890 



Oldigs et al.: Acute effect of passive smoking....8 


V 


L 

i 


A 


jffv 

i 


! 

f l! 


concentrations of histamine (in mg/ml) were computed necessary to increase 
SRaw by 100 % (PCiooSRaw) and to decrease FEVi by 20 % (PC 20 FEV 1 ) as 
compared to baseline. With this method, hypenesponsiveness was assumed 
if PC-values were below 8 mg/ml (26). 

Experimental Protocol 

Each subject was studied at three days within a two week period. All 
investigations were performed at least six hours after the last application of 
therapy. 

On the first day recent history was taken and a physical investigation 
performed. Lung function and airway responsiveness to inhaled histamine 
were measured. In case of stable clinical conditions, normal lung function and 
airway hyperresponsiveness, the children and their parents were instructed in 
the experimental procedure They were provided with sampling probes for 
collecting morning urinary specimens. 

On the second study day, exposure to ambient air (Sham) and at the third 

4 

study day exposure to cigarette smoke was performed. 

On exposure days, subjects rested for 10 minutes after entering the laboratory. 
After auscultation of the chest, assessment of symptoms and measurement of 
baseline lung function, the children entered the exposure chamber. They were 
always seated at the same place inside the chamber. Five minutes before the 
end of exposure, symptoms were assessed again. Immediately after exposure, 
auscultation of the chest and lung function measurement were performed. 
Histamine inhalation challenge was started 15 minutes after the end of 
exposure. 
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Statistical Analysis 

Lung function parameters before and after both exposures and control values 

were compared to each other by the paired t-test after appropriate Bonferroni 
< 

correction for multiplicity of tests (27). Log PC-values after both exposures and 
control values were also compared by the paired t-test. The assumption of 
normal distribution of data was checked by normal probability plots and tests. 
Statistical significance was assumed for p<0.05. 


RESULTS 

Exposure conditions • 

During Sham and cigarette smoke exposure, mean (SD) temperature was 24.1 
(1.6) °C and mean relative humidity was 51 (3) %, with no difference between 
the study days. During passive smoke exposure, mean (SD) total particle 
density was 2743 (348) ng/m 3 and nicotine content was 397 (78) |ig/m 3 . Mean 
(SD) concentrations of CO were 20.5 (0.5) ppm, NO* 0.90 (0.09) ppm, 
formaldehyde 0.13 (0.01) ppm, acetaldehyde 0.50 (0.05) ppm, acrolein 0.081 
(0.017) ppm and ammonia 5.69 (3.35) ppm. During exposure with ambient air, 
mean (SD) CO was 0.1 (0.3) ppm, and mean (SD) total particle density was 17 
(57) iig/m 3 
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Symptoms during exposure 

In all of our children, auscultation of the chest was normal before and after 
exposure to Sham and cigarette smoke, respectively. Eye irritation was 
experienced by all subjects during smoke exposure (Fig. 1). Nasal congestion 
was reported by 9/11 children after cigarette exposure and 5/11 after Sham. 
After smoke exposure, throat irritation occured in 3/11, cough in 0/11, chest 
tightness in 3/ll, and headache in 3/11 children. Except for eye irritation, the 
frequency and intensity of the symptoms did not differ between cigarette 
smoke and Sham exposure (Fig. 1). 

Variability of baseline lung function 

• 

Mean (SD) SRaw before Sham and smoke exposure was 8.7 (3.6) and 10.4 (5.3) 
cmH20*s, respectively. These values were not significantly different from 
each other nor from the mean (SD) SRaw value of 8.5 (2.8) cmH20s 
measured on study entry (control, table 3). 

Mean (SD) FEVi before Sham and cigarette smoke was 1.97 (0.32) and 1.95 
(0.39) 1, respectively. These values were not significantly different from each 
other por from the mean (SD) FEVi value of 1.95 (0.39) 1 when entering the 
study (control, table 3). 

Mean (SD) values of individual variation coefficients of the three repeated 
determinations of SRaw and FEVi were 21 (11) and 6 (4) %, respectively. 
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Lung function changes during exposure 

Mean (SD) SRaw before and after one hour exposure to ambient air (Sham) 
was 8.7 (3.6) and 9.0 (3.2) cmHzO's, respectively, with no statistically 
significant difference (table 3). Mean (SD) FEVi before and after Sham was 1.97 
(0.32) and 1.98 (0.40) 1, respectively, with no significant difference. Percentage 
changes of SRaw and FEVi during Sham ranged from -28 to +59% and from • 
10 to +9%, respectively. 

Mean (SD) SRaw before and after one hour exposure to cigarette smoke was 
10.4 (5.3) and 9.4 (3.3) cmH20*s, respectively. Mean (SD) FEVi before and after 
smoke exposure was 1.95 (0.39) and 1.94 (035) 1, respectively (table 3, Fig. 2). 
Values before and after exposure were not significantly different from each 

t 

other. Percentage changes of SRaw and FEVi during passive smoking ranged 
from -37 to +12% and from -25 to +13%, respectively. 

Airway responsiveness during exposure 

Geometric mean (SD) PCiooSRaw and PC 20 FEV 1 at control were 0.85 (2.4) and 
0.54 (27) mg/ml, respectively (table 4, Fig. 3). 

Geometric mean (SD) PCiooSRaw and PC 20 FEV 1 measured after Sham were 
1.39 (3.0) and 0.70 (2.7) mg/ml, respectively. Geometric mean (SD) PCiooSRaw 
and PC 20 FEV 1 after exposure to cigarette smoke were 1.65 (2.5) and 0.96 (23) 
mg/ml, respectively (table 4, Fig. 3). 

PCiooSRaw and PC 20 FEV 1 were not significantly different between Sham, 
cigarette smoke exposure or control. 
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As determined from Sham and control, the mean (SD) value of individual 
variability of PQooSRaw and PC 20 FEV 1 was 1.0 (0.5) and 0.9 (0.6) doubling 
concentrations of histamine, respectively. 


DISCUSSION 

Our observations demonstrate that in children with mild bronchial asthma 
one hour passive smoking produced mainly eye irritation but no airway 
obstruction and no significant changes in bronchial responsiveness to inhaled 

4 

histamine. 

To the best of our knowledge, acute pulmonary response to passive smoke 
exposure has not been studied in asthmatic children. Previous studies on the 
acute effect of passive smoking were performed in adult asthmatics. These 
studies showed conflicting results. 

Shephard and coworkers (28) investigated 14 asthmatic subjects during a 2-h 
cigarette smoke exposure (24 ppm CO) and observed no significant changes in 
pulmonary function. Dahms et al. (29) reported on 10 asthmatics passively 
exposed to cigarette smoke (15 - 20 ppm CO) for one hour. These authors 
found a 21.4%, decrease in FEVi following smoke exposure in asthmatics 
compared to normal controls. Knight and Breslin (30) studied 6 patients with 
asthma who developed a 11% decline in FEVi and an increase in bronchial 
reactivity to inhaled histamine 4 hours after a 1-h smoke exposure (15 - 25 
ppm CO). Wiedemann and coworkers (31) examined the acute effect of a 1-h 
chamber exposure to cigarette smoke (40 - 50 ppm CO) on lung function and 
airway responsiveness in 9 adult asthmatics. In these subjects no change in 
lung function was observed, but a small decrease in nonspecific airway 
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reactivity. Recently, Stankus et al. (32) investigated the effect of an 2 hour 
exposure to tobacco smoke (8.7 -14.1 ppm CO) in 21 subjects with asthma who 
claimed on respiratory symptoms on previous exposure to dgarette smoke. In 
7 of these 21 subjects suspected as smoke sensitive asthmatics, they found a 
significant (> 20%) fall in FEVi. These findings in adult asthmatics 
demonstrate that there might be a subgroup of smoke sensitive asthmatics 
who develop acute airway obstruction without consistent changes in airway 
responsiveness following passive smoke exposure. 

In our group of asthmatic children, after exposure to Sham changes of FEVi 
between -10 and +9% were observed as compared to pre-exposure values. 
After exposure to passive cigarette smoke, in 9 subjects changes of FEVi were 
within this range. Subject #3 showed an increase in FEVi by 13% after smoke 
exposure in contrast to an decrease of 10% after Sham. Subject #7 showed a 
decrease in FEVi by 25% after smoke exposure as compared to an increase of 
5% after Sham. In both subjects, changes in FEVi were larger than 
corresponding changes in SRaw. Analysis of the spirometric curves, however, 
did not reveal any sign of deficient cooperation in both subjects. According to 
our study protocol, baseline lung function measurement was performed three 
times on three different study days. Mean coeffidents of variation were 6% for 
FEVi and 21% for SRaw which is well within the reprodudbility reported in 
adult subjects (33). Therefore, we do not believe that our inability to 
demonstrate an adverse acute effect of passive dgarette smoking on lung 
function was due to an insuffident reprodudbility of lung function data. 
Airway hyperresponsiveness to inhaled histamine in terms of PC 20 FEV 1 and 
PCiooSRaw was assessed three times on three different study days. The two 
challenges without previous smoke exposure (control. Sham) showed a 
variability of plus minus one doubling concentration of histamine, which is 
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within accepted limits (33,34). Therefore, it is unlikely that our findings were 
due to a weak reproducibility of bronchial responsiveness measurement. 
However, it seems to us that in children further investigations on the 
possible interaction between D5CG and passive smoking should be done. 

Nine out of 11 asthmatic children were under regular therapy consisting of 
inhaled fi 2 -agonists and disodium cromoglycate (and in subject #6 of additive 
400 pg bedomethasone diproprionate). The duration of the effect of inhaled 
82 -agonists on airway tone and bronchial responsiveness is within 3-5 hours 
(35). Therefore, as we started exposure at least 6 hours after the last inhalation 
therapy, an influence of 82 -agonists on our data seems to be unlikely. 

This may however not be true for disodium cromoglycate (DSCG). There are 
conflicting data on the protective effect of DSCG on airway responsiveness. 
Most authors agree that a significant protection against airway obstruction 
induced by histamine or methacholine could not be substantiated (36). 
Recently it has been shown that long term treatment with DSCG may modify 
the level of bronchial hypenesponsiveness (37). 

In our study all children showed bronchial hyperresponsiveness to inhaled 
histamine, irrespective of the foregoing therapy with DSCG. Three of the 9 
children with DSCG showed an increase in airway responsiveness after 
passive dgarette smoking, the remaining children an decrease in airway 
responsiveness. In comparison, one child without therapy showed an 
increase and the other one without therapy showed a decrease in 
hyperresponsiveness after smoke exposure. Our inability to demonstrate an 
effect of passive smoke exposure on airway responsiveness in the presence of 
hyperresponsiveness to inhaled histamine is unlikely to be explained by the 
pharmacologic profile of DSCG. 
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In the present study the level of cigarette smoke exposure was characterized by 
several components which may be potential irritants per se. It has been 
suggested that substances like CO (38), NO 2 (39), formaldehyde (40) and 
aerosolized nicotine (41) may produce upper respiratory symptoms. The 
threshold concentration of NO 2 which causes an increase in hyper* 
responsiveness during resting ventilation is about 0.25 ppm (39). In our 
experiments, total NO x concentration was about 1 ppm, however, the reactive 

4 . 

component NO 2 was measured to be less than 3% of the total concentration of 
NOx- Acrolein (an unsaturated aldehyde) has been demonstrated to decrease 
pulmonary function in guinea pigs at concentrations of at least 031 ppm and 
to produce transient bronchial hyperresponsiveness (42,43). In our study the 
concentration of acrolein was in the range of 0.1 ppm. For saturated aldehydes 
like formaldehyde it has been reported that in asthmatics exposure to 
concentrations up to 3 ppm for 1 - 1.5 hour did not cause statistically 
significant decrements in pulmonary function (40,44). Under our exposure 
conditions, formaldehyde concentration was about 0.13 ppm Therefore, our 
concentrations of the cigarette smoke components were always lower than 
those effective in the single component exposure studies. Because we did not 
see an effect of passive smoking on lung function or airway responsiveness, 
synergistic effects between the constituents of cigarette smoke seems to be 
unlikely. 

By measuring urinary cotinine concentration which is an accepted biological 
marker of chronic exposure to passive smoke (45-48), we were able to identify 
6 out of 11 asthmatic children with reported passive smoke exposure at home 
(table 2): This observation confirms that many children are exposed by the 
smoking habits of their parents. Since the purpose of our study was to 
investigate the acute effects of passive smoking and since we did not find an 
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effect and could not identify an active component of cigarette smoke in our 
experiments,^* is difficult to compare our data with’those of chronic exposure 7 
«tudies.<*Ghronic exposure iuts been demonstrated to increase..bronchia^ 
responsiveness and to impair lung function <10,12,13,16,17,19-23). Our datal 
fegarding short-term exposure are by no means contradictory *o these^ 
Observations. *In ad dition, chronic passive smoke. exposure may induce 
Changes in the airways jwhich mask airway response to ^te ec posinre . From 
our data this hypothesis can not be proved, however, it would be of interest to 
study the acute airway response of asthmatic children with and without 
chronic smoke exposure. 
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LEGENDS TO FIGURES 

Figure* 1 Median and 90%-percentil of symptom score after Sham and 
passive smoke exposure. 

Figure 2 FEVi G) and SRaw (cmH20»s) before and after exposure 
(Sham, Passive Smoking) and at die control day. 

Figure 3 Airway responsiveness to inhaled histamine after exposure 
(Sham, Passive Smoking) and at the control day. 
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legend to Table 1: 


•VC: Inspired vital capadly. 

^Geometric mean values and geometric standard deviations of mean. 

•Therapy: B ■ Inhaled beta-2-agontals, D - disodium cromoglycate. Cl - inhaled corticosteroids. 
For definitions see text. 
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Legend lo Table 4: 

•Geometric mean values and geometric standard deviations of mean. 
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TABLE 1 - Individual data of patients 


Patient Sex Age Weight Height Atopy 
No. yr kg cm 

*gE 

IE/ml 

Eosinophils 

counts/mm 3 

PEFmin 

l/min 

PEFiiim 

l/min 

VC* 

Ibtps 

FEV t 

%pred 

PC 2 oFEVj b Therapy* 
mg/ml 

1 

m 

12 

50 

165 

+ 

92 

563 

400 

480 

3.68 

97 

0.09 

B.D 

2 

m 

13 

42 

154 

+ 

114 

350 

280 

330 

2.18 

76 

0.34 

B,D 

3 

m 

11 

35 

142 

+ 

524 

422 

320 

440 

2.35 

97 

0.73 

B,D 

4 

m 

9 

38 

140 


219 

100 

300 

380 

2.46 

110 

1.25 

B,D 

5 

m 

10 

35 

150 


518 

441 

280 

340 

2.48 

88 

1.72 

B,D 

6 

m 

11 

40 

149 

+ 

146 

319 

300 

380 

2.60 

111 

1.02 

B,D,iC 

7 

m 

11 

41 

151 


101 

181 

330 

400 

2.60 

107 

1.13 

B.D 

8 

m 

9 

40 

141 

♦ 

269 

143 

240 

270 

1.90 

85 

0.12 

B.D 

9 

m 

8 

26 

137 

+ 

137 

147 

210 

330 

1.82 

90 

1.28 

- 

10 

m 

10 

36 

142 


361 

422 

280 

350 

3.00 

130 

0.46 

B,D 

11 

w 

10 

35 

143 


185 

293 

• 150 

220 

2.20 

98 

0.30 

- 

Mean 

* 

10.4 

38 

147 


242 

307 

281 

356 

2.48 

99 

0.77 


SD 


1.4 

6 

8 


159 

14* 

65 

73 

0.52 

15 

0.55 
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TABLE 2 - Urinary cotinine concentration and repotted parental 
smoking habits 


Patient cotinine paternal maternal 

No. (ng/ml) smoking smoking 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 
11 


11 

8 

34 

4 

2 

1 

3 

0 

11 

0 

0 


+ 

+ 


+ 

+ 
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TABLE 3 - SRaw (In anHjOts) and FEV| (In I) before (pre) and after (post) exposure lo ambient air (Sham) or 
passive smoke and at the control day 


CONTROL SHAM PASSIVE SMOKE 


Patient 

No. 

SRaw 

FEVt 

SRaw 

pre post 

PEV| 

pre post 

SRaw 

pre post 

PEV) 

pre post 

1 

13.2 

2.68 

125 

10.6 

260 

2.84 

9.9 

11.1 

2.76 

2.81 

2 

8.1 

1.74 

5.9 

7.9 

1.93 

1.86 

8.6 

9.4 

1.84 

1,82 

3 

10.7 

1.75 

12.6 

12.8 

175 

1.57 

9.6 

8.8 

1.74 

1.97 

4 

10.1 

1.90 

4.6 

7.3 

2.13 

2.11 

11.1 

95 

1.83 

1.84 

5 

105 

156 

11.9 

12.7 

171 

1.75 

. 14.3 

14.0 

1,47 

1.55 

6 

8.1 

250 

9.0 

7.8 

2.27 

252 

10.5 

8.8 

2.23 

2.26 

7 

5.2 

2.28 

5.8 

4.2 

2.21 

253 

4.6 

4.4 

253 

1.74 

8 

4.0 

152 

6.6 

7.2 

176 

1.75 

6.4 

6.2 

1.79 

1.78 

9 

5,4 

1.47 

3.5 

4.4 

1.82 

1.69 

5.5 

‘ 5.4 

1.59 

1.72 

10 

108 

253 

13.9 

13.0 

2.07 

2.10 

23.9 

15.0 

221 

2.13 

11 

7.8 

1.64 

9.7 

10.6 

147 

1.50 

9.7 

10.6 

1.63 

1.71 

Mean 

8.5 

1.95 

8.7 

9.0 

1.97 

1.98 

10.4* 

9,4 

1,95 

1.94 

SD 

2.8 

059 

36 

32 

0.32 

0.40 

5.3 

3.3 

059 

0.35 


C16&ZZVZ0Z 


Source: https://www.industrydocuments.ucsf.edu/docs/xmvjOOOO 





TABLE 4 - Histamine concentration (mg/ml) necas&ary to Increase SRaw by 100% (PCjooSRaw) or lo 
decrease FEVj by 20% (PChjFEVj) after 1 hour exposure lo ambient air (Sham) or lo passive smoke 
and at Ihe control day 




Patient 

No. 

PCiooSRiw 

PC 20 FEV 1 

PCjooSRaw 

pc^vi 

PCfooSRaw 

PCjoFEVf 

1 

0.25 

0.09 

0.51 

0.27 

030 

0.21 

2 

0.92 

0.34 

5.81 

0.78 

6,40 

1.10 

3 

1.60 

0.73 

0.38 

on 

1.24 

1.05 

4 

1.12 

1.25 

2.38 

0.79 

1.17 

0.87 

5 

1.45 

1.72 

4.59 

1.68 

3.16 

* 

2.64 

6 

112 

1.02 

3.83 

1.71 

6.90 

3.03 

7 

1.07 

1.13 

0.59 

0.60 

1.45 

1.57 

8 

0.12 

0.12 

0.62 

0.67 

1.01 

1.14 

9 

1.85 

1.28 

4.80 

4.22 

1.40' 

0.75 

10 

0.81 

0.46 

0.37 

0.33 

0.70 

0.27 

11 

. 0.66 

0.30 

1.24 

0.68 

2.79 

1.00 

Mean* 

0.85 

0.54* 

1.39 

0.70 

1.65 

0.96 

SD 

2.40 

2.70 

300 

2.70 

2.50 

2,30 


t’XGi.ZZVZOZ 
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Sham Control Passive Smoking Sham Control Passive Smoking 


Fig. 2. FEVj (I) and SRaw (cmH jO’s) before (O) and after (#) exposure (Sham, Passive Smoking) and at the control day (O). 
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Source: https://www.industrydocuments.ucsf.edu/docs/xmvjOOOO 
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Sham Passive Smoking 


Control 
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Sham Passive Smoking 


Fig. 3. Airway responsiveness to inhaled histamine after exposure (Sham, Passive Smoking) and at the control day. 
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Sherman, C.B., Tosteson, T.D., Tager, I.B., Speizer, F.E., Weiss, 
S.T. "Early childhood predictors of asthma” Am J Epidemiol 132(1): 
83-95, 1990. 


ABSTRACT. To investigate potential risk factors for the development 
of childhood asthma, the authors undertook a longitudinal study 
using a cohort of 770 children aged 5-9 years from East Boston, 
Massachusetts, that has been under study since 1975. The disease 
outcome considered was age at first onset of asthma, as determined 
by parental or self-reporting of a physician's diagnosis. Potential 
risk factors were evaluated specifically in relation to their 
presence antecedent to a diagnosis of asthma. Standardized 
questionnaires were used to obtain childhood illness histories, 
environmental exposures, and the asthmatic and atopic statuses of 
first-degree relatives. Ninety—one cases of asthma were identified 
from 1975 to 1988 (57 males and 34 females) . Significant sex- 
adjusted relative risk estimates were seen for antecedent pneumonia, 
bronchitis, hay fever, sinusitis, parental asthma, and parental 
atopy. Neither bronchiolitis, eczema, croup, personal cigarette 
smoking, maternal smoking, paternal smoking, nor delivery 
complications bore an apparent relation to the development of 
asthma. A history of parental asthma or parental atopy did not 
significantly alter the sex-adjusted relative risk estimates for 
pneumonia, bronchitis, hay fever, or sinusitis. These results 
support the hypothesis that asthma is a multifactor disease whose 
expression is dependent on both familial and environmental 
influences. 
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EARLY CHILDHOOD PREDICTORS OF ASTHMA 

CHARLES B. SHERMAN. 1 -* TOR D. TOSTESON.' IRA B. TACER.’ 

FRANK E. SPEIZER, 1 AND SCOTT T. WEISS' 

Sh*rm«n, C. B. (Pulmonary D*v„ Tha Miriam Hospital, Providanca, PI 02906), T. 
D. Tostason, I. B. Tagar, P. E. Spaixar, and S. T. Waits. Early childhood predictors 
of asthma. Am J ipidtmiel 1990;132:03-95. 

To investigate potential risk factors for tha development of childhood asthma, 
tha authors undertook a longitudinal study using a cohort of 770 children aged 
5-9 years from East Boston, Massachusetts, that has bean under study since 
1975. The disease outcome considered was age at first onset of ssthma, as 
determined by parental or self-reporting of a physician’s diagnosis. Potential riak 
factors were evaluated specifically in relation to their presence antecedent to a 
diagnosis of asthma. Standardized questionnaires were used to obtain childhood 
illness histories, environmental exposures, and the asthmatic and atopic statuses 
of first-degree relatives. Ninety-one cases of asthms were identified from 1975 
to 1968 (57 males and 34 females). Significant sex-adjusted relative risk esti¬ 
mates were seen for antecedent pneumonia, bronchitis, hay fever, sinusitis, 
parental ssthma, and parental atopy. Neither bronchiolitis, eczema, croup, per¬ 
sonal cigarette smoking, maternal smoking, paternal smoking, nor delivery com¬ 
plications bore an apparent relation to the development of asthma. A history of 
parental asthma or parental atopy did not significantly alter the sex-adjusted 
relative risk estimates for pneumonia, bronchitis, hay fever, or sinusitis. These 
results support the hypothesis that asthma is s multifactor disease whose 
expression is dependent on both familial and environmental influences. 

asthma; child; genetics; hypersensitivity; respiratory tract infections 
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A number of studies have been carried 
out to investigate risk factors for childhood 
asthma (1-16). Hospital-based and case- 
control studies have consistently shown 
that lower respiratory illness (1-6) and ato¬ 
py (7-10) are associated with asthma 
in children. Available longitudinal and 
community-based studies have found asso¬ 


ciations between perinatal, social, infec¬ 
tious, and allergic exposures and the risk of 
asthma in children (11-16). Some uncer¬ 
tainty remains, however, as to the identity 
and causal significance of early childhood 
predictors for the development of asthma. 
The present investigation used longitudinal 
data from a cohort of 5- to 9-year-old chil- 
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dren with 13 years of follow-up to evaluate 
the importance of a range of potential risk 
factors whose assessment was made ante¬ 
cedent to the onset of asthma. 

Materials and methods 
Selection of study sample 

Details of the characteristics of the study 
population have been published elsewhere 
(17). Briefly, a 34 percent random sample 
was selected from all children 5-9 years of 
age enrolled in public and parochial schools 
in East Boston, Massachusetts, in Septem¬ 
ber 1974. Between January and June of 
1975, interviewers visited the households of 
these children and enumerated all house¬ 
hold residents. The residents together with 
the index children comprised the total 
study population. All members of the study 
population were screened annually begin¬ 
ning in 1975, with the exception of the 
second and third screenings (1976 and 
1977). The 5- to 9-year-old index children 
and siblings of the same ages comprised the 
study population for these analyses. Data 
collected during the first year (1975) and 
for 11 consecutive years (1978-1988) were 
used. 

Data collection 

Standardized questionnaires were used 
to obtain data on respiratory symptoms and 
illnesses, cigarette smoking history, and 
household demographics. Questions relat¬ 
ing to chronic respiratory symptoms were 
those proposed by the Division of Lung 
Diseases of the National Heart, Lung, and 
Blood Institute (18). At the first screening, 
separate but similar questionnaires were 
used for subjects aged less than 10 years 
and those aged 10 years or older. Beginning 
with the fourth screening cycle (September 
1977-June 1978); a common questionnaire 
was used for all subjects. Parents answered 
all questions for children younger than 10 
years of age, except for those questions that 
pertained to the child's smoking history. 


which were answered by the child (fairing 
pulmonary function testing (when parents 
were not present). Children aged 10 or older 
answered all questions for themselves. 

The time periods covered by these ques¬ 
tionnaires differed. The initial question¬ 
naire asked about events in the child's life 
prior to and up to entry into the study; the 
fourth year questionnaire focused on events 
for the period between study entry and the 
fourth year (“gap" years). Thereafter, each 
annual survey obtained information about 
events that occurred between annual sur¬ 
veys or between the time the subject was 
last seen and the current survey. The age 
at first occurrence of an illness was defined 
as the age (in years) at the time of the 
survey in which a positive response was 
recorded or the age (in years) at the time 
of the fourth survey for positive responses 
occurring during the “gap" years. 

Ventilatory function was tested using an 
8- liter, water-filled, portable recording spi¬ 
rometer (Survey spirometer, Warren Col¬ 
lins, Inc., Braintree, MA) with the subject 
in the sitting position and without the use 
of a nose clip. The spirometers were cali¬ 
brated on a regular basis. Subjects were 
encouraged to perform FVC maneuvers un¬ 
til five acceptable tracings were obtained or 
until it became evident that they could not 
perform adequately. A tracing was consid¬ 
ered acceptable if it was at least 4 seconds 
in duration and reached an asymptote of 
at least 1 second. All pulmonary function 
measurements were corrected to body tem¬ 
perature, ambient pressure, and saturation 
with water vapor at these conditions. 

FVC, FEV,, and FEFa*.?* were obtained 
by standard technique (19). FVC, the great¬ 
est volume that can be forcefully exhaled 
from total lung expansion, may be reduced 
in subjects with restrictive or severe ob¬ 
structive ventilatory defects. FEV, and 
FEFij.?», measures of airflow, are reduced 
in obstructive lung diseases. When mean 
values of these measurements were used, 
they were obtained as the mean of the best 
three of five tracings, as recommended by 
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the Division of Lung Diseases (18). Mean 
lung function values were converted into 
percent predicted values using the nomo¬ 
grams of Dickman et al. (20). 

The disease outcome for this investiga¬ 
tion was age at first occurrence of a physi¬ 
cian's diagnosis of asthma, as reported by 
the subject or his/her parent. Hay fever, 
sinusitis, eczema, pneumonia, and bronchi¬ 
tis were defined by the subject's or parent’s 
report of a physician's diagnosis of these 
illnesses on the initial or yearly surveys. 
Smoking statuses of the index children and 
their parents were determined from the 
initial or yearly questionnaire responses. 
Croup and bronchiolitis were defined by 
the subject's or parent's report of a physi¬ 
cian's diagnosis of these illnesses on the 
initial questionnaire. Age at first occur¬ 
rence was obtained for these latter vari¬ 
ables. 

Other exposure variables included deliv¬ 
ery complications, parental asthma, and 
parental atopy. Information on delivery 
complications (“Were there any problems 
with him/her at the time of delivery?"— 
yes or no) was available only on the initial 
questionnaire. A parental history of asthma 
was considered present if either parent of 
the index child reported, at any time during 
the study period, ever receiving a physi¬ 
cian's diagnosis of the condition. Similarly, 
parental atopy was defined as self-reporting 
by either parent of a physician's diagnosis 
of hay fever and/or eczema at any time 
during the study period. 

Follow-up and losses to follow-up 

Asthmatics and nonasthmatics were fol¬ 
lowed for a comparable number of years 
(9.2 ± 3.0 (standard deviation) vs. 8.9 ± 
3.5, respectively; p » 0.44). No sex differ¬ 
ences in follow-up years were detected. In¬ 
cident asthmatics, however, were followed 
for significantly more years than nonasth- 
matics (9.7 ± 2.5 vs. 8.9 ± 3.5, respectively: 
p » 0.04), possibly reflecting greater per¬ 
sonal or parental concern about their ill¬ 
ness. 


Of the original 770 members of the co¬ 
hort. 86 (11.2 percent) were lost to follow¬ 
up after the initial survey. At the initial 
survey, 81 of these subjects were identified 
as nonasthmatic (11.9 percent of 679 never 
asthmatics) and five subjects were identi¬ 
fied as asthmatic <5.5 percent of 91 asth¬ 
matics). 

5 tatistical analysis 

The overall goal of the analysis was to 
identify risk factors for the onset of asthma 
whose occurrence antedated the time 
rage") of first diagnosis of asthma. The 
Cox proportional hazards model with time- 
dependent covariates and age as the time 
variable was used for this purpose (21). 

This method was selected because it 

1) accounts for the variable length of follow¬ 
up time available for each subject and 

2) permits the use of covariate data that 
can legitimately change from survey to sur¬ 
vey. The second feature was used in the 
following way to evaluate the relative risk 
of first onset of asthma: For those child¬ 
hood illnesses for which age at first occur¬ 
rence was available, an age-dependent co- 
variate was created with a value of 1 
(exposed) for ages greater than the age at 
first occurrence of the illness and 0 (unex¬ 
posed) for ages less than or equal to the age 
at first occurrence of illness. The procedure 
assured that any observed increase in risk 
must pertain to antecedent occurrence of 
the illness. For comparative purposes, a 
second age-dependent covariate was cre¬ 
ated with a value of 1 (exposed) for ages 
greater than or equal to the age at first 
occurrence of the illness. The observed in¬ 
crease in risk using this covariate pertained 
to an antecedent or concurrent exposure. 

The application of the Cox model re¬ 
quired determining the age of first onset 
of asthma, as well as the age of first oc¬ 
currence of other childhood respiratory 
illnesses. These determinations were com¬ 
plicated somewhat by the pattern of admin¬ 
istration of the questionnaire. In the first 
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year of the study, information concerning 
age of onset was requested whenever an 
occurrence of illness was reported. Thus, 
for ages of onset prior to entry into the 
study, there is a potential recall bias. This 
was investigated by introducing an age- 
dependent variable with a value of 1 for 
ages of onset at or following entry into the 
study and 0 for ages before entry, and by 
fitting interaction effects between this vari¬ 
able and the covariates of interest. 

The questionnaire administered in the 
fourth year of the study did not request the 
age of onset for asthma and other illnesses 
occurring since the first year of the study. 
For illnesses occurring in this 2-year “gap,’’ 
the age of onset was taken to be the age of 
the child at year 4 of the study. To examine 
the impact of this procedure, we performed 
analyses using 1) the age at year 1 of the 
study for both the covariate illnesses and 
asthma; 2) the age at year 1 of the study 
for the covariate illness with the age at year 
4 for asthma; and 3) the reverse of the 
assignments in part 2. 

Student's t tests (two-tailed) were used 
for comparison of mean spirometric values 
for asthmatics and nonasthmatics. Only 
the most recent spirometric lung function 
for each individual was used in the analysis. 
Chi-square statistics and Fisher's exact test 
(two-tailed) were used to test for associa¬ 
tions between sex and use of medications 
and hospitalizations for asthmatics. 

Results 

Characteristics of asthmatics 

There were 91 subjects diagnosed as hav¬ 
ing asthma during the 13 years of the study. 
Forty-three asthmatics were diagnosed af¬ 
ter entry into the study. Male asthmatics 
exceeded the expected number based on the 
sex distribution of the study population 
(asthmatics: 57 (62.6 percent) males and 34 
(37.4 percent) females; study population: 
402 (52.2 percent) males and 368 (47.8 per¬ 
cent) females; p < 0.05). 

Asthmatics and nonasthmatics had nor¬ 


mal ranges for all spirometric tests ana¬ 
lyzed. All of these spirometric comparisons 
were performed using the most recently 
available spirometric lung function value 
for all individuals. Male asthmatics had 
larger FVC percent predicted values than 
male nonasthmatics (102.2 ± 1.7 (standard 
error of the mean) vs. 98.0 ± 0.8; p ■ 0.02); 
and female asthmatics had lower FEV, per¬ 
cent predicted values than female nonasth¬ 
matics (100.9 ± 3.1 vs. 110.3 ± 0.9; p ■ 
0,002). No statistically significant differ¬ 
ence was found for mean age at the time of 
most recent testing for asthmatics and non¬ 
asthmatics. Asthmatics were, however, 
taller than nonasthmatics at the last visit 
(63.4 ± 0.7 cm (standard error of the meant 
vs. 61.6 ± 0.3 cm, respectively;p ■ 0.04). 

Two analyses were undertaken to evalu¬ 
ate the severity of disease in the asthmatics. 
Asthmatics diagnosed by the first survey 
(prevalent cases, n » 48) were traced in 
years 4-13 of the study to determine the 
frequency of a physician’s diagnosis of ac¬ 
tive asthma. Of these 48 prevalent cases, 
13 (27.1 percent) reported an asthmatic 
diagnosis at least once in the 10-year 
follow-up. As determined by questionnaire, 
four of the 91 asthmatics (4.4 percent) were 
hospitalized at the age of asthma occur¬ 
rence and nine of the total group (9.9 per¬ 
cent) were ever hospitalized for asthma 
during the 11 subsequent years of the study. 
A mean of 1.6 ± 1.0 (standard deviation) 
hospital admissions for asthma was record¬ 
ed for those hospitalized. Of the female 
cases, 17.7 percent (n * 6) were hospitalized 
at least once compared with 5.3 percent of 
the male cases (n * 3) (p «* 0.07). Fifty-six 
of the cases (61.5 percent) were medicated 
for asthma at some time during the follow¬ 
up period; the mean number of surveys at 
which medication use was reported among 
these children was 3.4 ± 2.5 (standard de¬ 
viation). Females reported having ever used 
medication (67.6 percent, n “ 23) more 
often than males (57.9 percent, n ■ 33), but 
the difference was not statistically signifi¬ 
cant. 


Source: https://www.industrydocuments.ucsf.edu/docs/xmvj0000 
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Risk factors 

The occurrence or presence, at any time 
during the study, of respiratory illnesses, 
atopy, personal or secondary cigarette 
smoke, delivery complications, parental 
asthma, and parental atopy is shown in 
table 1 for asthmatics and nonasthmatics. 
Asthmatics more frequently reported pneu¬ 
monia. bronchitis, hay fever, sinusitis, pa¬ 
rental asthma, and parental atopy than 
nonasthmatics. Prevalent and incident 
asthmatics had similar occurrences of these 
factors except hay fever, which was found 
more often in incident asthmatics than in 
prevalent asthmatics (n - 26 (60.5 percent) 
vs. it » 16 (33.3 percent); p - 0.01). At the 
time of entry into the study, prevalent and 
incident asthmatics had comparable occur¬ 
rences of these factors (data not shown). 

Sex-adjusted relative risks of asthma as¬ 
sociated with these antecedent exposures 


are presented in table 2. Significant relative 
risk estimates were found for pneumonia, 
bronchitis, hay fever, sinusitis, parental 
asthma, and parental atopy. All other fac¬ 
tors studied bore no apparent relation to 
the development of asthma (table 2). Al¬ 
though the sex-adjusted relative risk esti¬ 
mate associated with personal smoking did 
not reach statistical significance, it was of 
the same magnitude as the other significant 
estimates. Small numbers may explain the 
lack of statistical significance. Analyses 
that used antecedent and antecedent- 
concurrent covariates produced compa¬ 
rable results. Only antecedent covariates 
were used in analyses to explore possible 
causal relations. 

Effect modification by illness onset be¬ 
fore or after entry into the study was ana¬ 
lyzed to evaluate potential recall bias. No 
statistically significant interaction by time 


Table 1 


Potential risk factors for asthma in a longitudinal study of 770 children aged 5-9 years. East Boston. 

Massachusetts. 1975-1986 


Factor 

Prevalent asthma 
<n - 44) 

Incident aathma 
in • 43) 

Nonaathmauca 
(« - 6791 

P 


No. i%Y 

No. 

No. 


Lower respiratory illness 

Pneumonia 

IS (37.51 

16 (41.9) 

91 113.4) 

SO.OOI 

Bronchitis 

20 (41.7) 

20 (46.5) 

121 (17.8) 

SO.OOI 

Bronchiolitis 

■ 

1 (2.3) 

8(1.2) 

0.59 

Atopy 

Hsy fever 

16 (33.3) 

26 (60.5) 

108(15.9) 

SO.OOI 

Eczema 

6 (12^ ) 

9 (20.9) 

73(10.8) 

0.12 

Upper respiratory illness 

Sinusitis 

14 (29.2) 

20 146.5) 

100(14.7) 

* 0.001 

Croup 

5(10.4) 

9 (20.9) 

96(14.1) 

0.34 

Other factor 

Personal cifamta 

i mo June 

10 (20 J) 

14 (32.6) 

135(19.9) 

0.14 

Maternal smoking 

34 (704) 

27(62.6) 

431 (63.5) 

0.56 

Paternal smoking 

26 (54.2) 

24 (55.6) 

395 (56.2) 

0.63 

Delivery complications 

8(16.7) 

6 (16.6) 

92 (13.8) 

0.60 

Familial factor 

Parental asthma 

19 (39.6) 

20 (46.5) 

176 (26.2) 

0.003 

Parental atopy 

31 (64 6) 

31 (72.1) 

367 (54.0) 

0.03 


* No occumoco. 


Source: https://www.industrydocuments.ucsf.edu/docs/xmvjOOOO 
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Table 2 

Sex’adjusted relative ruM of asthma associated with various factors m a longitudinal study of 770 children aged 
5 -9 years. East Boston. Massachusetts. 1975-1988 


Factor 

Antecedent exposure 

Antecedent. concurrent eipoiur* 

Sex-adjusted 
relative nsk 

95*7 confidence 
interval 

Set-adjusted 
relative nak 

95*7 confidence 
interval 

Lower respiratory illness 





Pneumonia 

3.77 

2.29-6.20 

4.42 

2:83-6.91 

Bronchitis 

2.66 

1.64—4.31 

3.22 

2.09-4.97 

Bronchiolitis 


• 


• 

Atopy 





Hay fever 

4 44 

2.17-9.08 

8.17 

4.56-14.64 

Eczema 

1.39 

067-2.91 

1.68 

0.89-3.17 

Upper respiratory illness 





Sinusitis 

3.60 

1.74-7.44 

4.33 

2.30-8.17 

Croup 

068 

0.36-2.16 

0.99 

0.45-214 

Other factor 





Personal cigarette 





smoking 

2.29 

0.67-7.80 

2.82 

0.98-8.09 

Maternal smoking 

1.09 

0.68-1.74 

1.18 

0.76-1 S3 

Paternal smoking 

1.20 

0.62-2.31 

1.14 

0.63-2.06 

Delivery complications 

li27 

0.74-2.19 



Familial factor 





Parental asthma 

1.95 

1.29-2.95 



Parental atopy 

L6t 

1.03-2.50 




• No occurrence. 


of entry was found (data not shown). Pneu¬ 
monia. bronchitis, hay fever, sinusitis, 
parental asthma, and parental atopy re¬ 
mained the only significant sex-adjusted 
predictors detected. In addition, the effect 
of interval assignment for the onset of co¬ 
variate illnesses and asthma occurring in 
the *‘gap” years was analyzed. No signifi¬ 
cant differences in relative risk estimates 
for the occurrence of asthma by interval 
assignments were found (data not shown). 
Therefore, all further analyses were per¬ 
formed by assigning illness onset in the 
“gap” years as the age of the child at year 
4 of the study. 

A proportional hazards model was con¬ 
structed that included the six sex-adjusted 
covariates that were found to be signifi¬ 
cantly associated with asthma (table 3). 
Bronchitis, hay fever, and parental asthma 
were the only significant predictors after 
adjusting for sex and other covariates in 


Table 3 

Relative risk of asthma associated with significant 
environmental and familial factors, as estimated by 
multiple regression, in a longitudinal study of 770 
children aged 5-9 years. East Boston, Massachusetts. 
1975-1988 


Factor 

Relative 

nak 

95 *V 

confidence 


interval 

Sex (male/female) 

2.39 

1 35-4.23 

Pneumonia (yes/no) 

1.38 

0.67-2.88 

Bronchitis (yes/no) 

3.62 

Z .94-6.77 

Hay fever (yes/no) 

2.92 

1.20-7.08 

Sinusitis (yes/no) 

2.21 

0.88-552 

Parental asthma (yes/no) 

2.43 

1.38-4.29 

Parental atopy lyes/no) 

1.44 

0.84-2.48 


the model. Based upon the estimated co- 
variances of the parameter estimates, the 
correlation between the coefficients was 
—0.39 for pneumonia and bronchitis, -0:30 
for hay fever and sinusitis, and —0.23 for 
parental asthma and parental atopy. 


Source: https://www.industrydocuments.ucsf.edu/docs/xmvjOOOO 
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Figure 1 graphically illustrates the im¬ 
portance of selected predictors to the cu¬ 
mulative incidence of asthma, by age. using 
parameter estimates from the full data set. 
Panel A shows the unadjusted Kaplan- 
Meier estimates 122) of the cumulative in¬ 
cidence function for the cohort. In this plot, 
10.6 percent of the population is shown to 
have developed asthma by age 12. Based on 
the adjusted model presented in table 3 and 
assuming no identified risk factors, males 
had a greater cumulative incidence of 
asthma than did females by this age (7.2 
percent vs. 3.1 percent; panel B). Further¬ 
more, 23.8 percent of males with bronchitis 
before age 1 but no other risk factors and 
10.8 percent of females with a similar re¬ 
spiratory history had asthma by age 12 
(panels C and D), 


The possibility that sex altered the as¬ 
sociations of the individual risk factors and 
asthma was evaluated (table 4). Females 
had a greater risk for the occurrence of 
asthma associated with all individual risk 
factors except for bronchitis. Statistical sig¬ 
nificance, however, was detected only for 
this interaction of sex and parental asthma 
and atopy. 

Two additional analyses were performed 
to examine the plausibility of a causal re¬ 
lation between asthma and other illnesses. 
First, four proportional hazards models 
were constructed that used bronchitis, 
pneumonia, hay fever, and sinusitis, re¬ 
spectively, as the dependent variable with 
asthma as one of the independent co¬ 
variates (table 5). If significant relations 
were seen in these “reversed" models, it 


a 




C 


»*NCL O 




Figure 1 . Cumulative incidence of asthma, by aft. in a lonfitudinaJ study of 770 children iftd 5-9 years. 
East Boston. Massachusetts. 1975-1966. Panel A. incidence unadjusted for risk factors; Panel B. incidence for 
children with no nek factors, by ses; Panala C and D, incidence for children who had bronchitis before aft 1 
year but no other risk factors. 


Source: https://www.industrydocuments.ucsf.edu/docs/xmvjOOOO 
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would suggest that asthma and the illnesses 
were occurring at about the same time in 
childhood, rather than sequentially as in a 
causal model. Asthma was not identified as 
a significant covariate in models that de¬ 
fined bronchitis or pneumonia as the out¬ 
come variable, but it was a statistically 
significant risk factor for hay fever and 
sinusitis (table 5). 

In the second analysis, simple cross¬ 
tabulations were prepared showing the 
temporal relations between age of onset of 
asthma and other illnesses for those indi¬ 
viduals who developed both. More subjects 
had the occurrence of bronchitis (n - 25 
vs. n » 7) and pneumonia (n « 22 vs. n - 

Tails 4 

Interaction of sex and significant environmental and 
familial factors for asthma m a longitudinal study of 
770 children aged 5-9 years. East Boston, 
Massachusetts, 1975-1988 


Factor 

Relative n»k 


Mala 

Female 

P 

Environmental factor 

Pneumonia tyce/no) 

3.03 

3.S5 

0.63 

Bronchitis <y*s/no) 

4.23 

2.46 

0.35 

Hay fever i yee/no) 

2.37 

4.80 

024 

Sinusitis (yee/no) 

1.73 

3.83 

0.24 

Familial factor 

Parental asthma (yee/no) 

0.52 

3.13 

00002 

Parental atopy (yee/no) 

0.57 

3.02 

0014 


7) before, rather than after, the occurrence 
of asthma, whereas twice as many subjects 
had the occurrence of hay fever (n * 11 vs. 
n * 22) and sinusitis (n ■ 10 vs. n - 20) 
after and not before the occurrence of 
asthma. Additionally, bronchitis was a sig¬ 
nificant risk factor for the development of 
pneumonia, while hay fever and sinusitis 
were both significant predictors of each 
other (data not shown). This analysis 
would suggest that bronchitis and pneu¬ 
monia as well as hay fever and sinusitis are 
indistinguishable from one another as pre¬ 
dictors. 

The risk of asthma associated with any 
of the individual covariates did not vary by 
parental asthma or parental atopy (data 
not shown). However, several interesting 
trends were seen. The risk of asthma was 
greatest in subjects with hay fever or sinus¬ 
itis if they had parental asthma and in 
subjects with bronchitis or pneumonia if 
they did not have parental asthma. Addi¬ 
tionally, the risk of asthma was greatest in 
subjects with pneumonia or bronchitis if 
they had parental atopy. 

The effect of age at first occurrence of 
asthma (age <10 years or £10 years) on the 
relations of the individual risk factors and 
asthma was assessed (data not shown). 
This age categorization was chosen because 
parents answered all questions for children 
younger than 10 years of age. Again, no 


Tails 5 


Sex-adjusted relative risk of upper and lower respiratory illnesses associated with asthma in a longitudinal study 
of 770 children aged 5-9 years. East Boston. Massachusetts . 1975-1988 


Dependent vviablt 

Independent covan*tee 

Relative nek 

95^ confidence 
interval 

Bronchitis 

Sei (male/female) 

1.14 

0:84-1.56 


Asthma tyes/noi 

2.06 

0.95—4.51 

Pneumonia 

Sex imale. female) 

1.11 

0.78-1.58 


Asthma * yee, no* 

1.93 

0-86-4.21 

Hay fever 

Sex (male female) 

1.03 

0.74-1.43 


Asthma type* no) 

164 

1.66-4.16 

Sinusitis 

Sex (male/female) 

1.18 

0.64-1.70 


Asthma <yee/not 

2.18 

1.34-3.S4 


Source: https://www.industrydocuments.ucsf.edu/docs/xmvj0000 
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statistically significant difference was 
found by age of first occurrence of asthma 
for the relations of any of the individual 
covariates and asthma. However, point es¬ 
timates for hay fever and sinusitis were 
larger before age 10 (9.46 vs. 3.06 and 4.95 
vs. 3.10. respectively), while point estimates 
for bronchitis and pneumonia were greater 
at or alter age 10 <2.46 vs. 2.97 and 3.69 vs. 
3.87, respectively). 

Discussion 

This investigation focused on the quan¬ 
titative effects of a number of factors that 
are thought to be associated with and pos¬ 
sibly causally related to the occurrence of 
asthma. L'nlike many previous studies, it 
paid special attention to the temporal re¬ 
lation of the potential risk factors and the 
occurrence of asthma. The cohort of study 
children, 5- to 9-year-olds at intake, came 
from a stable, relatively homogeneous pop¬ 
ulation. The self-report of a physician's 
diagnosis of asthma determined disease 
outcome. The asthmatics so identified in 
this study were similar to other previously 
described school-aged asthmatics (5, 6,11- 
16). They were diagnosed at a young age 
and had reduced FEV,and FEFu.-rj percent 
predicted values compared with the non- 
asthmatics (5, 13, 23). The seventy of dis¬ 
ease was mild, as is documented by the 
findings that only 9.9 percent of the asth¬ 
matic group were ever hospitalized and 61.5 
percent were ever medicated in the 13 years 
of the study. Most of the prevalent asth¬ 
matics (62.5 percent) did not report a fur¬ 
ther diagnosis of asthma, which is in close 
agreement with the 65.9 percent rate re¬ 
ported in the National Child Development 
Study (11) and the 70 percent rate reported 
from Australia by McNicol and Williams 
(13). 

Sex differences were evident in the asth¬ 
matic group. More males than females re¬ 
ported a diagnosis of asthma. Additionally, 
males were diagnosed more frequently at 
younger ages and had less extreme disease. 


as measured by fewer hospitalizations re¬ 
corded. Clear maie/female differences were 
evident for the effect of asthma on lung 
function level. Male asthmatics had larger 
FVC percent predicted and female asth¬ 
matics had lower FEV, percent predicted 
than their counterpans. Thus, even after 
adjusting for differences in height and age, 
there were male/female differences in level 
of lung function. The meaning of these 
differences is unclear and requires further 
investigation. 

The results suppon the hypothesis that 
asthma is a multifactor disease whose 
expression is dependent on both familial 
and environmental influences. The exact 
mode of genetic transmission for asthma is 
still unknown. Autosomal dominance with 
incomplete penetrance (24) and polygenic 
inheritance (25) are thought to be the most 
likely modes of genetic expression. This 
study was not designed to evaluate specific 
genetic pathways, but the findings do pro¬ 
vide some insight into the interplay be¬ 
tween atopy and asthma in first-degree rel¬ 
atives and the development of asthma in 
childhood. Parental asthma and atopy were 
both significant bivariate predictors for 
childhood asthma, which reaffirms the ob¬ 
servation that asthma dusters in families 
(26) and can be inherited as part of a gen¬ 
eral allergic susceptibility (27,28). Parental 
asthma was a stronger predictor than pa¬ 
rental atopy, a finding that agrees with 
previous studies that have shown that pa¬ 
rental atopy may enhance the likelihood 
for the expression of asthma but does not. 
on its own, impart as great a risk as does 
parental asthma (25, 29, 30). These data 
suggest that inheritance of asthma and 
atopy overlap but are not identical Females 
were more likely to develop asthma than 
males if they had a parental history of 
asthma or atopy. The significance of this 
finding is unclear and requires further re¬ 
search. 

Four antecedent respiratory illnesses in¬ 
creased the risk of asthma in childhood. 
Bronchitis, pneumonia, hay fever, and si- 


Source: https://www.industrydocuments.ucsf.edu/docs/xmvj0000 
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nusitis all showed significant sex-adjusted 
relative risk estimates. Bronchitis and hay 
fever were the most important predictors 
detected after adjusting for the effects of 
the other individual covariates. This result, 
however, must be interpreted with caution, 
since bronchitis and pneumonia or hay fe¬ 
ver and sinusitis are often clinically indis¬ 
tinguishable from each other. Furthermore, 
bronchitis was predictive of pneumonia and 
hay fever and sinusitis were each predictive 
of the other in the Cox models, indicating 
a high correlation between these variables. 

The mechanisms by which bronchitis, 
hay fever, pneumonia, or sinusitis may 
cause asthma remain speculative. Bronchi¬ 
tis may act directly by inducing structural 
changes in the airways (31) or causing al¬ 
terations in autonomic control of smooth 
muscle tone (32, 33), leading to increased 
levels of airway responsiveness and hence 
to the onset of asthma. In the study popu¬ 
lation, asthma occurred more often after 
bronchitis and was not a significant predic¬ 
tor for the occurrence of this illness. Both 
of these findings would support a possible 
direct mechanism. A direct pathway for hay 
fever is less feasible, but indirect mecha¬ 
nisms can be postulated. Hay fever may 
alter breathing patterns and allow more 
sensitizing agents (e.g„ cold air, aeroaller- 
gens) access to the airways, which in turn 
may increase asthma expression. Alterna¬ 
tively, subjects with a tendency to develop 
hay fever may also be at risk for developing 
asthma. Asthma occurred more often be¬ 
fore hay fever and was a significant predic¬ 
tor for the occurrence of hay fever. Thus, a 
direct biologic pathway may be responsible 
for the development of asthma in nonatopic 
subjects, while an indirect pathway may be 
operating in atopic children (34). This hy¬ 
pothesis requires further testing, however, 
since no direct measures of atopy (i.e., skin 
testing, immunoglobulin E levels) were ob¬ 
tained in this investigation. Diagnostic 
misclassification may explain the signifi¬ 
cance of pneumonia and sinusitis as risk 
factors for the occurrence of asthma. Of 


course, subjects with these illnesses may 
also be indirectly at risk for developing 
asthma. 

A familial predisposition for asthma did 
not influence the associations between sig¬ 
nificant covariate predictors and the onset 
of asthma. Low study power and crude in¬ 
heritance markers may explain this finding. 
It is interesting, nonetheless, to examine 
the parameter estimates from this analysis. 
Bronchitis had a much greater effect on the 
development of asthma in subjects without 
parental asthma. This again supports the 
concept that injury to the airways, in and 
of itself, may be sufficient to cause asthma. 
Hay fever was a stronger predictor in indi¬ 
viduals with parental asthma, implying 
that the expression of asthma and atopy 
may be interrelated. 

Many infectious and environmental fac¬ 
tors were not predictive of asthma. It is 
noteworthy that bronchiolitis and croup 
were not found to be significant predictors 
of asthma in this study. These results con¬ 
trast with those of previously reported 
studies (3,4,9,35). This finding may reflect 
a lower occurrence rate and/or a milder 
expression of these diseases in the East 
Boston community compared with the 
other groups studied. An additional possi¬ 
bility is that croup and bronchiolitis are 
collinear with pneumonia and bronchitis. 
Alternatively, these respiratory illnesses 
occurring early in life may be of relevance 
only for asthma onset at an early age. and 
the study may lack sufficient power to de¬ 
tect this. Delivery complications had little 
effect on the risk of asthma and may indi¬ 
cate the imprecise measurement of this 
variable. 


None of the cigarette smoking variables 

... - . -.-mm** 

were predictive of ast 
Jogma^hiavirresuhedi 

__ 

seems"unlikely* gjven'previous findings of 



the relation of parental smoking to wheez¬ 
ing symptoms in children and reduced lev¬ 
els of king function in asthmatic children 
(36). Another possible explanation is th^9 


Source: https://www.industrydocuments.ucsf.edu/docs/xmvjOOOO 
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ntal smoking may not causal butcp 
of the savarity of asthma in chd^ 

ma 


/households with wheezing childrtii 
ivt^tered^ habits.^ selft 

^elettion xht l«ck|^ 

Significance for personal smoking/Children 
with hyperresponsive airways may not be 
able to tolerate the irritating effects of to¬ 
bacco smoke. Additionally, the low preva¬ 
lence of personal smoking in this age group 
may have resulted in reduced statistical 
power. 

Asthma remains a disease that defies def¬ 
inition partially because of the heteroge¬ 
neity of clinical expression. A self-report of 
a doctor's diagnosis of asthma, as obtained 
from a standardized questionnaire, is 
widely used to identify persons with asthma 
for epidemiologic research (37-39). None¬ 
theless, in children, using this definition 
may result in underdiagnosis of asthma. 
Taussig et al. (40) concluded from a study 
of the diagnostic criteria used by Tucson 
clinicians that considerable overlap of 
chronic bronchitis and asthma existed. 
Furthermore. Speight et al. (41) found that 
asthma was diagnosed in only a small pro¬ 
portion of English schoolchildren with a 
history of wheezing and bronchial respon¬ 
siveness to histamine. To the extent that 
underreporting has occurred in this study, 
estimates of relative risk for asthma are 
conservative and are biased toward the null 
value. A similar argument can be made for 
self-reporting of a doctor's diagnosis of the 
other upper and lower respiratory illnesses 
studied. 

Current concepts of asthma as a disease 
incorporate measures of bronchial hyper- 
responsiveness. Nonspecific airways re¬ 
sponsiveness to cold air challenge has been 
assessed in a subset of the asthmatics used 
in these analyses. In a cross-sectional 
study, Weiss et al. (42) found that 11 of 12 
asthmatics with any wheezing in the study 
year had increased bronchial responsive¬ 
ness using a cutoff value for cold air chal¬ 
lenge of a greater than 9 percent decrease 


in prechallenge FEV,/FVC. The one asth¬ 
matic not responding had a borderline 8 
percent decrease in FEVj/FVC. Increased 
responsiveness was also significantly asso¬ 
ciated with a history of previous asthma. 
Thus, in this population, the definition of 
asthma appears to be very sensitive. 

The study was designed to avoid several 
potential biases. Selection bias was not 
evident, as community and not hospital- 
or physician-referred participants were en¬ 
rolled in the study. Preferential recall bias 
could have been present for those asthmat¬ 
ics diagnosed before entry into the study. 
Asthmatics or their parents may have been 
more likely to recall previous respiratory or 
atopic illnesses at the initial survey. It is 
unlikely, however, that this could explain 
our findings, since no effect modification 
by illness onset before or after study entry 
was detected. Physicians in the study com¬ 
munity could have been more likely to di¬ 
agnose a child as asthmatic given a parental 
history of asthma or atopy and frequent 
episodes of bronchitis, pneumonia, hay fe¬ 
ver, or sinusitis. This potential bias could 
not be directly evaluated. 

Associations found in this study met 
most of the standard epidemiologic criteria 
for causality (43, 44). An appropriate time 
sequence of cause before effect was assured 
by the study definition of exposure and by 
the use of time-dependent covariates in the 
analyses. The study results demonstrated 
consistency with replication. Risk factors 
for asthma identified by these analyses 
were similar to those found by several other 
community-based studies (11*16). Strong 
associations were found, as is seen by the 
large relative risk parameter estimates for 
the significant covariates. The strength of 
these associations would suggest that bias 
is less likely to explain the findings. 
Asthma is a multifactor disease, and there¬ 
fore specificity of association would not be 
expected to be upheld. Dose-response rela¬ 
tions were not evaluated, and biologic co¬ 
herence. as previously discussed, remains 
speculative but plausible. 


Source: https://www.industrydocuments.ucsf.edu/docs/xmvjOOOO 
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In conclusion, several risk factors for the 
development of childhood asthma have 
been identified. This study improved upon 
the methodology used in other population- 
based studies by ensuring antecedent ex¬ 
posures and by minimizing the effects of 
selection bias and preferential recall bias. 
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Weitzman, M., Gortmaker, S., Walker, D.K., Sobol, A. "Maternal 
Smoking and Childhood Asthma" Pediatrics 85(4): 505-511, 1990. 

ABSTRACT. According to a substantial literature, passive smoking 
by children is associated with an increased incidence of lower 
respiratory illness and diminished pulmonary function. The 
relationship between passive smoking and childhood asthma, however, 
is not clear. Data from the Child Health Supplement to the 1981 
National Health Interview Survey were analyzed with information 
about 4331 children aged 0 to 5 years to study the relationship 
between maternal smoking and (1) the prevalence of childhood asthma, 
(1)[sic] the likelihood of taking asthma medication, (3) the age 
of onset of children's asthma, and (4) the number of 
hospitalizations among children with and without asthma. An odds 
ratio for asthma of 2.1 was shown by multivariate logistic 
regressions among children whose mothers smoke 0.5 packs of 
cigarettes or more per day compared with children of nonsmokers 
(P=.001). In similar analyses maternal smoking of 0.5 packs per 
day was identified as an independent risk for children's use of 
asthma medications (odds ratio 4.6, P=.0006) and for asthma 
developing in the first year of life (odds ratio 2.6, P=.0006). 
Maternal smoking is also associated with increased numbers of 
hospitalizations by its association with an increased risk of asthma 
as well as by contributing to hospitalizations independently of a 
child having asthma. Among children with asthma, however, maternal 
smoking is not associated with increased numbers of 
hospitalizations. It was concluded that maternal smoking is 
associated with higher rates of asthma, an increased likelihood of 
using asthma medications, and an earlier onset of the disease. 
These findings have implications for renewed efforts to discourage 
smoking in families, especially during pregnancy and the first 5 
years of children's lives. 
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smoking and^childhood asthma, however, is not clfcar. 
Data from the Child Health Supplement to the 1961 
National Health Interview- Survey were analyzed with 
information about 4331 children aged 0 to 5 years to 
study the relationship between maternal smoking and 11) 
the prevalence of childhood asthma, tit the likelihood of 
taking asthma medication. i3> the age of onset of chil¬ 
dren's asthma, and <4> the number of hospitalizations 
among children w ith and without asthmaJwoddi^atK 
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oncluded that ma ternal smoking is associated 
highe^ramof asthma^ih Increased likelihood of using 
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The contribution of cigarette smoke to indoor air 
pollution' and the adverse health consequences of 
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passive smoking*'* 5 have recently come to be recog¬ 
nized as major public health problems. Estimates 
vary, but children living in temperate climates 
spend 60 r c to 80*7 of their time indoors* and: ap¬ 
proximately 70 r c of all children in the United States 
live in homes where there is at least one adult 
smoker. 5 * According to a growing literature, in* 
creased childhood respiratory symptoms and al* 
tered respiratory function are associated with pa¬ 
rental smoking. In general, it has been found in 
these studies that maternal smoking is more 
strongly correlated with children's respiratory dys¬ 
function than is paternal smoking.** 1,3 The most 
frequently offered explanations for this finding are 
that fathers spend less time at home than do moth¬ 
ers and that children spend more time with their 
mothers than their fathers. Hence, children are 
more likely to be exposed to passive smoke if their 
mothers smoke than if their fathers smoke. In at 
least two recent articles, however, it was suggested 
that maternal smoking during pregnancy may have 
independent effects on children's pulmonary struc¬ 
ture and function. 1415 

Among preschool children, the finding most fre¬ 
quently documented to date is an increased rate of 
lower respiratory infection and respiratory symp¬ 
toms in children less than 2 years of age whose 
mothers smoke. 1213,14 " 1 * In moat studies this asso¬ 
ciation was shown to weaken or disappear as chil¬ 
dren grow older. 121 *' 11 It was demonstrated in a 
further series of studies that maternal smoking is 
associated with diminished lung size 1 * and de¬ 
creased pulmonary function as measured by forced 
expiratory volume in 1 second, forced vital capacity, 
or forced expiratory flow, mid-expiratory phase 
among older children, thus suggesting long-term 
negative effects on children's pulmonary function.** 

1L20-26 

^Although the^consensus of the literature is that 
passive amoking _ik hamful^to children, the relT- 
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tionsfaip between parental smoking and the preva¬ 
lence and seventy of childhood asthma remains 
unclear. There are few studies of childhood asthma 
and maternal smoking in which large population* 
based data sets were used, and none that we are 
aware of in which a nationwide sample was used. 
Previous studies have been fairly evenly divided 
between those in which an increased prevalence of 
childhood asthma or chronic wheeze associated 
with parental smoking* 10 ' 22 * 27 '” was demonstrated 
and those in which it was not. 1216 

We analyzed data from the Child Health Supple¬ 
ment to the 1981 National Health Interview Survey 
to study the relationship between maternal! smok¬ 
ing and (1) the prevalence of childhood asthma 
among children aged 0 to 5 years, (2) the likelihood 
of taking asthma medications prescribed by a phy- 
sician, (3) the age of onset of children's asthma, 
and i4) the numbers of overnight hospitalizations. 

METHODS 

In the National Health Interview Survey, a com¬ 
plex. multistage probability sampling design was 
used to provide a representative sample of the ci¬ 
vilian nonmstitutionalized population of the United 
States. In the 1981 survey there was a Child Health 
Supplement in which data were collected concern¬ 
ing one randomly chosen child in each eligible 
household. The supplement included 15 416 chil¬ 
dren aged birth to 17 years, of whom 4331 were 
aged 0 to 5 years, and contained data concerning 
maternal smoking. All information was derived 
from parent reports; there were no medical exami¬ 
nations of children or reviews of medical records. 
The interview contained a series of questions con¬ 
cerning family sociodemographic characteristics 
and a list of 59 chronic health conditions, including 
asthma, that children might have. Parents were 
asked if the index child had ever had asthma, if the 
asthma lasted for at least 3 months, whether the 
child still had asthma or if it has been cured, and 
how old the child was when asthma was first no¬ 
ticed; Children were categorized as having asthma 
if their parents reported that it was present at the 
time of the interview, had been present for more 
than 3 months, and had not been cured. Parents 
were also asked a series of questions about the age 
of the child at onset of asthma. In a separate series 
of questions, parents were asked whether the child 
had taken an asthma medication prescribed by a 
physician in the past 2 weeks. Children reported as 
having taken such medication for asthma were cat¬ 
egorized as current users of asthma medications. 

Questions were also asked about maternal smok¬ 
ing during pregnancy for all sample children aged 


0 to 5 years. In other studies it has been indicated 
that women who smoke during pregnancy tend to 
continue to smoke following pregnancy. 36 Thus, the 
measure of maternal smoking used in these anal¬ 
yses includes both prenatal and postnatal exposure. 
No questions^were asked about paternal!smoking : 

In previous studies 3637 it was found that parent 
reports tend to overestimate the prevalence of clin¬ 
ically diagnosed chronic conditions; however, this 
overreporting tends to decline with the severity or 
perceived stigma of the conditions. The majority of 
population-based studies of childhood asthma have 
relied on parent reporting for the identification of 
children with asthma. Some authors 36 believe that 
exclusive dependence on physician reporting results 
in significant underreporting of childhood asthma. 
In one study 38 96% of schooNaged children with 
asthma could be identified by parent reporting, in 
another 39 parent reports of children's asthma were 
confirmed in 94% of patients” and in another 40 it 
was shown that parent reports of childhood asthma 
are a good indicator of impaired ventilatory func¬ 
tion. 

Statistical Analysts 

All survey responses were weighted when we cal¬ 
culated means and proportions using the weights 
provided by the National Center for Health Statis¬ 
tics. which reflect the probability of selection, non¬ 
response, and posts:ratification adjustments. T 
tests were used to evaluate differences m means 
and x z tests were used to measure differences in 
proportions. Logistic regressions were also esti¬ 
mated when the dependent variable was dichoto¬ 
mous using the PC SAS CATMOD program. The 
coefficient estimates can be interpreted as odds 
ratios associated with the predictor variable. Mul¬ 
tivariate linear regressions were used when the 
dependent variable was the number of overnight 
hospitalizations. 

Estimates of statistical significance were made 
assuming simple random sampling. The actual sam¬ 
pling design was stratified, multistage, and clus¬ 
tered. and the assumption of simple random sam¬ 
pling in this case will, result in overestimates of 
statistical significance. We expect that design ef¬ 
fects will be as great as 1.5. For this reason, we only 
discuss associations significant at the .01 level or 
less. 

RESULTS 

As shown in Tablfc 1, 26% of children s mothers 
reported smoking during pregnancy. Of these. 13% 
smoked less than a half-pack of cigarettes per day 
and 13% smoked a half-pack or more per day Rates 
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and intensity of maternal smoking were substan¬ 
tially different for different subsets of wornem Less 
educated women and women who report lower in¬ 
comes were more likely to smoke and were more 
likely to smoke a half-pack of cigarettes or more 
per day than were more educated or more affluent 
women. 

Asthma was reported as being present in 2.3^ of 
children whose mothers did not smoke. 2.6*^ of 
children whose mothers smoked less than a half¬ 
pack of cigarettes per day, and 4.3of children 


TABLE 1. Maternal Smoking During Pregnancy. 1981 National Health Interview Survey 
in ■ 48381* 



No. oi 
Mothers 

NoSmoaing 

Smoke <»: 
Pack Dsv 

SmoKe £ : 

Pack Dav 

Race 

Black 

632 

74 

18 

3 

White 

3ooo 1 

73 

13 

14 

Other 

144 

90 

9 

• m 

Familv income «Si 

<10.000 

1053 

64 

19 

r 

10 000-25 000 

1368 

75 

13 

12 

25 000- 

1139 

80 

9 

10 

Maternal education 

<High school 

1033 

62 

19 

19 

High school 

Some college 

1930 

71 

15 

14 

756 

84 

9 

7 

College 

596 

92 

5 

3 

All children 

4331 

74 

13 

13 


* Sample sizes will vary becaue of missing data. Results are given as percentages. 
+ Estimate not reported because number m cel) is less than five observations. 


TABLE 2. Prevalence of Asthma and Current Use of Asthma Medications Among 
Children Aged 0 to 5 Years by Maternal Smoking Status. 1961 National Health Interview 
Survey (n * 43311 _ 


Maternal Smoking Status 

No. of 
Mothers 

Prevalence 

of 

Asthms f'r) 

P 

Value 

*7 of Children 
Currently Using 
Asthms Medication* 

P 

Value 

No maternal smoking 

3210 

2.3 


0.5 


Maternal smokmg < l A pack/d 

574 

2.9 

.68 

m 


Maternal smoking pack/d 

547 

4.8 

.001 

2.0 

.0003 

All children 

4331 

2.7 


0.7 



* Estimate not reported because number in cell is less than five observations. 


TABLE 3. Relative Odds Ratio for Asthma and Current Use of Asthma Medications 
Among Children Aged 0 to 5 Year* by Maternal Smoking Status. 1981 National Health 
Interview Survey (n * 4331V_ 


Maternal Smoking 
Status 


Bivanatt Analysis 



Multivariate Analysts* 


Asthma 

P 

Use of 

P 

Asthma 

P 

Use of 

P 



Value 

Asthma 

Value 


Value 

Asthma 

Value 




Medication 




Medication 


No maternal 

1.0 


1.0 


1.0 


1.0 


smoking 

Maternal smoking 

1.1 

.63 

t 


1.2 

.55 

♦ 


< l h pack/d 
Maternal smoking 

2.1 

.001 

4.1 

.0003 

2.1 

.005 

4.7, 

.0006 

a 1 * pack/d 










" Control variables include sei. race, presence of both parents, family size, and number of 
rooms in household. 

t Estimate not reported because number in cell is less than five observations. 


whose mothers smoked a half-pack or more per day 
(P * .001'. Table 2v. In Table 3: the relative odds 
ratio for asthma among children aged 0 to 5 years 
is shown according to maternal smoking behavior 
Compared with mothers who did not srooke^ tSr 
Adds'mioior children whow^ 
than a half-pack per day" is’l.l iandlhe comparable 
Sratio'for^hfldw 
*“drof cigarettes^oo 

K*5iiSKv.w.-i. .. 

egression model controlling for sex. race, presenc 


no r e^ per da^ 

1 ■multiWnate^ral vsIsv.ifli'Tn ogistli 


^ARTICLES 507 


Source: https://www.industrydocuments.ucsf.edu/docs/xmvjOOOO 


2024227937 



j^dixatiois «rei!2 ««pectively (P » .005; 

g«tt^ LF «mgy^ aggy 4|d not add sifnificuftly 
4fTtius equation at P < .05. 

We examined the relationship between maternal 
cigarette smoking and the prevalence of children 
reported as using a physician-prescribed asthma 
medication in the past 2 weeks. Overall, 7 per 1000 
children 0 to 5 years of age weie^reponed to be 
using asthma medications.JThe^prevalence <Sf 
Asthma medication use was stroriglya»StSaat ed with 

materriflTOblung^‘?^d?dfa‘chiWTSringT3Sma I 

-———** 

_a half-pack J ormore a of^ 

compared with~nbn»moker» , V/' , t .vwo, j aui 
-WTien^uSm J anaw^onw^^ereAnirodw^tocbi 


I not; 


We also estimated the association between ciga¬ 
rette smoking of the mother and the reported onset 

of asthma in the first year of the child' s lif e.|_ 

eht^f^hset T bf^Hma^n^Oitt^y^! 



n&l smoking and number of hospitalizations was 
not statistically significant. 

DISCUSSION 

Tbeae dcu from^the population-based Child— 
^&JthfiSt^)pleinentJthe J98Q^«ipnal Health 
i%7yiew,Surv^lindicau,ihat ^iien^ cigarette 
acting is associated with higherasthma, 
increased likelihood^Tuainf^asthmajDedical 
“d^nMX^n^^l^drMMe among 
«n 0 to 5 years of age, independent^of 
he r of other potentially confounding variables. - 
ilhiidren^eh’^^motireTs'iimoke *ome ' half-pack oT 
"or more'per day are twice 'as likely to 

awTi «flim£!iBn3?aie > - _ —_ _ ” 

tnmjf *pjgifationsTLrart cMdre^wbose mother 
The dau also demonstrate that 26 r c 
of American children live in households with moth¬ 
ers who report smoking during pregnancy. Cur¬ 
rently 26% of American adults smoke (Time. April 
18, 1988:71-90); thus, rates of prenatal and early 
childhood passive exposure to maternal cigarette 
smoke are comparable with rates of active smoking 
among adults in the United States. 

All information in this study is based on parent 
reports of asthma and smoking: hence, the results 
should be interpreted with some caution Questions 

TABLE 4. Relative Odds Ratio for Onset of Asthma in 
the First Year of Life by Maternal Smoking Status. 19S1 
National Health Interview Survey m * 433 W 


Because of concern that parents might mistak¬ 
enly report respiratory illnesses associated with 
wheezing as asthma among children less than 2 
years of age. we investigated the relationship be¬ 
tween maternal smoking and asthma and use of 
asthma medications among children aged 2 to 5 
years. |Vith"mul m ag ain contro ^ 

IgS&J 

_ _ _____ V IW 1 —MMilt VfL* 

•j:(W5?S^ 3 6 r foTthe iu* pf : iSthm« me^*uon/(f £ 
^01jJg^hildwn i who«*’^biljer*xiniok?**hiS . 
nciCTrett^OT'more^rdxvSiroMLred wit|L 
children whose mothers do not smoKeT 

We also examined the reported number of over¬ 
night hospitalizations among children and their 
relationship to maternal smoking^Ttere^ was 
strong relationship of hospitalizatioiu^_maternal/ 
smokingffigu«| ? ^For children without: asthma thif 
Relationship was highly, statistically significantHnP 
.0001 ) and changed little when controlTfo^^ 
/Teconomic variables were introduced. For the chil¬ 
dren with asthma, the relationship between mater* 


Mwmil Smoking Suius 


Onset of Asthma 
in First Year of 
Life 


P 

Value 


No maternal smoking 1.0 

Maternal smoking <*/: pack/d .85 .39 

Maternal smoking > l *z pack/d _2.6_ 0006 

• Control variables include sex. race, presence of both 
parents, family size, number of rooms in household, and 
maternal education. 


! 

s 

i 


Ftgtrr*. Hospitalizations by maternal smoking and 
asthma, children ages 0 to 5 years. 1981. 
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about maternal smoking were only asked in families 
with children aged 0 to 5 years; therefore, it is not 
possible to generalize these results to older children 
or to investigate whether more prolonged childhood 
exposure is associated with still higher rates of 
asthma or increased asthma-associated morbidity. 
Also, no information is available concerning mater¬ 
nal respiratory symptoms. In previous studies, 1641 
an increased incidence of respiratory symptoms was 
shown among adult smokers, and other studies have 
indicated that parent reports of their children's 
respiratory symptoms are influenced by their own 
respiratory symptoms. Physical examinations would 
not necessarily have resulted in more accurate re¬ 
porting of children with asthma, because signs and 
symptoms of asthma are often intermittent and 
many children with asthma have normal baseline 
respiratory status between attacks. Similarly, in¬ 
formation from medical records is notoriously in¬ 
complete. 

The lack of a relationship between passive ex¬ 
posure to maternal cigarette smoke and hospitali¬ 
zations among children with asthma in this study 
is puzzling. Although in occasional studies 42 there 
is failure to demonstrate increased bronchial reac¬ 
tivity among children with asthma exposed to pas¬ 
sive smoke, in the majority of laboratory studies to 
date increased bronchial reactivity seems to be a 
fairly consistent response to passive smoking by 
asthmatics. The studies provide a physiologic basis 
for the belief that passive smoking exacerbates 
childhood asthma. There is surprisingly little clin¬ 
ical or population-based data, however, to support 
this belief. According to O’Connel and Long, 43 par¬ 
ents reported that their smoking aggravated their 
children s asthma and that the children's asthma 
improved when they stopped smoking. Murray and 
Morrison 13 reported 47% more symptoms among 
children with asthma whose mothers smoked Tsi- 
moyianis et al 24 found increased cough reported 
among 12- to 17-year-old nonsmoking athletes who 
had parents who smoked cigarettes. None of these 
studies, however, specify number of bed days or 
hospitalizations. Fergusaon and Horwood 12 and 
Dodge 2T found no association between passive 
smoking and exacerbations of childrens’ ast hm a. 
Evans et alt 4 reported a 63% increase in emergency 
room use by children with asthma associated with 
smoking by one or more family member, however, 
they failed' to demonstrate an association between 
passive smoking and days with asthma symptoms, 
hospitalization rates, or pulmonary function. The 
findings from the National Health Interview Sur¬ 
vey also do not demonstrate an association between 
maternal smoking and increased hospitalizations 
among children with asthma. This finding must be 


viewed with particular caution, however, because 
with only 117 children with asthma in the sample, 
its statistical power is low. For example, to detect 
a difference in hospitalization rates of 10% iwuh 
80% power and an a of .051. a sample three times 
larger than the present one is required. 

The mechanism by which maternal smoking is 
associated with an increased prevalence of child¬ 
hood asthma is currently not known. In most stud¬ 
ies to date children’s respiratory symptoms, 
asthma, and lung growth were correlated with post¬ 
natal passive smoking, but in several recent studies 
it was suggested that antenatal exposure to tobacco 
smoke might have separate, independent effects on 
pulmonary development and function. Collins et 
al 14 provided rat model data that suggest that ma¬ 
ternal cigarette smoking during pregnancy is char¬ 
acterized by fetal lung hypoplasia with decreased 
lung volume and decreased numbers of alveoli. In 
another study 15 it was demonstrated that maternal 
smoking during pregnancy is associated with ele¬ 
vated cord blood IgE among newborns of nonal- 
lergic parents and a fourfold increased risk of the 
development of atopic disease (asthma, eczema, 
urticaria, or food allergy) before 18 months of age, 
suggesting that maternal smoking during preg¬ 
nancy predisposes even low-risk infants to subse¬ 
quent sensitization, probably in synergy with a 
subsequently acquired mucosal damage that would 
facilitate penetration of foreign matter. The esti¬ 
mate of children's exposure to cigarette smoke in 
the current study is crude, based on parent report¬ 
ing of smoking during pregnancy, it seems reason¬ 
able to assume that for most mothers smoking 
habits remain relatively stable from pregnancy- 
through early childhood and there is at least one 
study 35 to support this contention. Our data are 
certainly consistent with earlier findings indicating 
prenatal and postnatal effects on pulmonary struc¬ 
ture and function, but it was not possible to differ¬ 
entiate prenatal from postnatal maternal smoking 
effects on the prevalence of childhood asthma. 

IMPLICATIONS 

In three landmark reports by the Surgeon 
General 13 and the National Academy of Sciences 4 
and the recent article by Fielding and Phenow 5 
similar conclusions were presented about the ad¬ 
verse effects of passive smoking. Although passive 
smoking appears to present smaller risks than a<§ 
tive smoking, the number of people injured by pas¬ 
sive smoking is much larger than the number in- 
jured by other environmental agents that are al¬ 
ready widely regulated. The American Academy of- 
Pediatrics Committee on Environmental Hazards 45 

■Sonri CC CAO 
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jhis stated that passive smoking may be the moat 
important source of environmental contamination 

fenvin inental factor involved in the etiology of 
feariy Srthma.* It is extremely unlikely that we will 
ever be willing or able to regulate the smoking of 
adults in their own homes; therefore, we must em¬ 
ploy strategies other than coercion to help parents 
decrease their smoking, both for their own health 
as well as for their childrens’ well-being. 



\pragnancyandthe first5yean 6f 
fs lives. 7 It is suggested that pediatricians 
"may actually be able to help prevent childhood 
asthma if they can help parents stop smoking. 
Strategies that may be useful include explaining 
the environmental hazards of smoking to children, 
especially the association between maternal ciga¬ 
rette smoking and the increased risk of a child 
having asthma; encouraging parents not to smoke; 
and referring parents who smoke to smoking ces¬ 
sation programs. Low-cost smoking cessation pro¬ 
grams for pregnant women have been shown to be 
effective, 4 ^ 9 but such programs have not been 
widely implemented or used: Two barriers to their 
use are the fact that insurance carriers and Medic¬ 
aid generally do not pay for these programs, and 
physicians do not tend to refer patients to them. 

The Committee on Environmental Hazards of 
the American Academy of Pediatrics 4 * suggests that 
physicians routinely inquire about parental smok¬ 
ing habits when caring for children with chronic or 
recurrent respiratory symptoms. The data reported 
in this paper, when viewed in the context of other 
recent studies, suggest that this advice is not broad 
enough. Parents should be_encouragedjnot t * 


imoke. irrespective 


• current reapira 
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FANNY FARMER DIDNT COOK UP THIS HASH 


Hashing - basically an excuse to run on a surprise-filled trail and finish with 
beer, food and song - has reached the U:S. after years overseas, mostly in the 
Far East. Based on the 18th-century English school-boy game called hares and 
hounds, hashing was dreamed up in the 1930’s by two Englishmen and an 
Australian living in what is now Malaysia. The trio sought to shed some pounds 
and shrug off a few hangovers by running around a Kuala Lumpur park. 

But mere running was little dull. So the trio decided to take turns laying 
trails - littered with false leads - through jungles and rice fields. After navigating 
the course, they rewarded themselves, rather to the detriment of their original 
purpose, with beer in their quarters next to a club nicknamed the Hash House. 
(As some hashers tell it, the club barred the sweaty runners because they didn't 
meet its dress code.) And the hash was bom. 

In the ensuing decades, hashing spread among international bankers, military 
personnel, diplomats and others who tended to find themselves in places like 
Brunei with nothing to do. Now there are 80 000 hashers in more than 700 
clubs in 126 countries on every continent except Antarctica. 


Stout H. Following the flour i> a popular sport for folks on tbs run. Tbs Wall Street Journal 
October II. 1989. 
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Rubin, B.K. "Exposure of Children with Cystic Fibrosis to 
Environmental Tobacco Smoke" The New England Journal of Medicine 
323(12):782-788, 19^0. 

ABSTRACT: Background - In children, passive exposure to 
environmental tobacco smoke has been associated with growth 
suppression and an increased frequency of respiratory tract 
infections. On the assumption that this association would be more 
pronounced in children with chronic pulmonary disease, we examined 
the growth, nutritional status, lung function, and clinical 
condition of children with cystic fibrosis in relation to their 
exposure to environmental tobacco smoke. Methods - We studied 43 
children (age, 6 to 11 years) on entry to a summer camp and then 
again after two weeks in this smoke-free environment. Twenty-four 
of the children (56 percent) came from homes with smokers. Results 
- There appeared to be a dose-dependent relation between the 
estimate of smoke exposure (cigarettes smoked per day in the home) 
and overall severity of disease, as assessed by the age-adjusted 
rate of hospital admissions (r = 0.58), peak expiratory flow rate 
(r = -0.39), and measures of growth and nutrition, including weight 
percentile (r = -0.37), height percentile (r = -0.44), midarm 
circumference (r = -0.42), and triceps skin-fold thickness (r = 
-0.31). These effects were most evident in the girls. When only 
the 24 children from homes with smokers were analyzed, however, 
the dose-dependent relation was present only for the number of 
hospital admissions and for height. Among the children with good 
lung function (n = 21) or with normal weight for height (n = 27) 
at the start of camp, those who had been exposed to tobacco smoke 
gained significantly more weight during the two weeks of camp than 
did the children from smoke-free homes. Conclusions - These data 
suggest that passive exposure to tobacco smoke adversely affects 
the growth and health of children with cystic fibrosis, although 
the possibility cannot be ruled out that social, economic, or other 
factors determined both the smoking status of the household and 
the nutritional status of the children. 
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with growth retardation. 16,17 Children with this dis¬ 
ease may therefore be at increased risk for harm 
from exposure to tobacco smoke. We studied the rela¬ 
tion between exposure to smoke and clinical status, 
growth and nutrition, and pulmonary function in 
a group of children between the ages of 6 and 
11 years attending a summer camp for children with 
cystic fibrosis. The camp setting was ideal for col¬ 
lecting information about the children's medical his¬ 
tory and exposure to tobacco smoke. Furthermore, 
this setting facilitated the organized collection of 
data on growth, nutrition, and pulmonary function 
on entry into camp and the assessment of changes 
in these measurements after two weeks of a balanced, 
high-quality diet, carefully administered medications, 
and physiotherapy in an environment free of tobacco 
smoke. 

Methods 

At the suit of the two-week summer camp for patients with cystic 
fibrosis (Camp Merrywood in eastern Ontario); a medical history 
was obtained for each camper as pan of the registration process, 
and all had a physical examination, which included the measure¬ 
ment of height, weight, and routine vital signs. After informed con¬ 
sent was obtained from the parents or guardians of the campers, a 
group of physicians, nurses, and medical students from Queen’s 
University (Kingston, Ont.) and the University of Ottawa cystic 
fibrosis centers collected additional data on 43 of the 46 campers as 
detailed below. Incomplete data were collected for one boy who left 
early (for family reasons) and another who arrived a day late. One 
of the campers dedined participation in the study. This study was 
approved by the March of Dimes, which coordinates Camp 
Merrywood, by the administrators of the camp, and by the Queen’s 
University Human Research Committee. 

The medical i history was supplemented by a questionnaire that 
was completed by the parents. Data were collected about the sever¬ 
ity of the camper's illness (e.g., frequency of cough, amount of 
sputum, and number of hospital admissions) and about his or her 
home, including a listing of all household members, their ages, 
health status (including recent respiratory tract infections); and 
tobacco consumption, expressed as the number of cigarettes 
smoked per day in the home. These data were checked for accuracy 
by reviewing the questionnaire both with the parent who completed 
the form and with the child. Historical data were further verified 
by cooperating Ontario cystic fibrosis centers after camp was com¬ 
pleted. 

In each participating child, midarm circumference and triceps 
skin-fold thickness were measured (skin-fold spring-loaded caliper, 
John Bull British Indicators), “ and pulmonary function was evalu¬ 
ated (Vanguard spirometer and recorder. Life Support and Equip¬ 
ment). Clinical progress was assessed with the Shwachman-Kul- 
cxycki system, 16 which uses historical data and physical-examina¬ 
tion results to calculate a score for the general, nutritional, and 
physical health of patients with cystic fibrosis. AJJ the children were 
familiar with pulmonary-function testing procedures. Spirometry 
was repeated until three acceptable curves were produced for each 
child, 1 * from which forced vital capacity (FVC), forced expiratory 
volume in one second, peak expiratory flow rate (PEFR), and ex¬ 
piratory flow rate measured be tween 25 percent and 75 percent of 
the forced vital capacity were recorded from the curve in which the 
total of FVC and forced expiratory volume in one second was larg¬ 
est. Pulmonary-function data were analyzed after camp by comput¬ 
er and expressed both in terms of absolute volumes and flow rates 
and as the percentages of the predicted values for Ontario children 
of the same height and sex. 19 The physical examination, spirometry, 
and anthropomorphic measurements were repeated on the last day 
of camp. The investigators who conducted the physical examina¬ 
tions, evaluated pulmonary function, and collected nutritional data 
were unaware of the details of the medical history — specifically, 
the children’i exposure to tobacco smoke. 


Statistical analysis was performed with the Slat View 512+ statis¬ 
tics package (Abacus Concepts) and a Macintosh II computer 
(Apple Computer) and reviewed by a statistician. Comparisons 
between children who were exposed to environmental tobacco 
smoke and those who were not were made with an unpaired i-test. 
Changes in pulmonary function and numbonaJ status in the two 
groups of chUdren while they were at camp were analyzed with an 
unweighted, two-tailed, paired t-tesL Analysis of variance was used 
to investigate the interaction betw een exposure to environmental 
tobacco smoke and growth: Results are presented as means iSD. 
All P values of less than 0.05 were considered to indicate sig¬ 
nificance. 

One severely ill child required constant nasal administration of 
oxygen and was unable to participate in camp activities. Because 
this girl spent most of the camp session in the infirmary, initial data 
related to her growth and health were recorded, but she was ex¬ 
cluded from analyses dealing with changes noted after camp. 

Results 

riuvNit ropuMDOfi mo stmwwtwj 01 Mnm 

The children were 72 lo 143 months of age (mean, 
108.9± 16.7) and had been seen at one or more of the 
seven cystic fibrosis centers in Ontario. There were 18 
girls and 25 boys in the group that completed the 
study. Twenty-four of the children (56 percent) came 
from households with smokers (24.4±I4 cigarettes 
smoked in the home per day), and nearly 40 percent 
had mothers who smoked (18.6±9.2 cigarettes per 
day): None of the children actively smoked. 

Clinical scores indicated that as a group these chil¬ 
dren were in fairly good health. Of a possible total of 
25 points, the Shwachman-Kulczycki general score 
for the group was 23.2±3J, the physical score was 
22.0±4.3, and the nutrition score was 22.1±4.0. 
There was a correlation between the total score and 
the number of cigarettes smoked in the home (r *= 
—0.34, P = 0.03), but this was accounted for almost 
entirely by the strong correlation between the nutri¬ 
tion subscore and exposure to environmental tobacco 
smoke (r = -0.41, P = 0.006). 

Because the total number of hospitalizations in¬ 
creases with the age of the patient, one measure of 
illness severity is the normalized hospital-admission 
rate, obtained by dividing the total number of ad¬ 
missions by the child’s age in months. Normalization 
of the admission rate minimizes the effect of the 
broad age range of the children and more accurately 
reflects the severity of illness. In the group as a 
whole, the normalized hospital-admission rate was 
strongly related to the number of cigarettes smoked 
in the home (r = 0.58, P<0.0001) (Fig. 1), Examin¬ 
ing data from just the 24 children exposed to to¬ 
bacco smoke still yielded a significant, dose-dependent 
relation (r = 0.55, P<0.01).{3^ 

normalized fiospital-admisskm rate -forth?gir^ 

mishit .factor alone accounted ior 57 percent \0t 
|jfe variability. Somewhat surprisingly, the relation 
between exposure to tobacco smoke and the normal¬ 
ized hospital-admission rate was not significant for 
the boys. 

We further compared subgroups of children accord¬ 
ing to lung function: 21 had relatively normal lung 
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function, as defined by an FVC of more than 80 per¬ 
cent of the predicted value, and 20 had impaired 
function (FVC <80 percent of the predicted value). 
(Vital capacity could not be measured in two chil¬ 
dren.) 



i compared the children with good nutritional sta¬ 
tus, as indicated by a weight for height more than 50 
percent of the predicted value (n *= 27), with those 
with poor nutritional status (weight for height <50 
percent of the predicted value: n * 16). and there was 
a trend for more hospitalizations in malnourished chil¬ 
dren from homes with smokers (6.4 vs. 1.8 admissions 
for malnourished children from homes without smok¬ 
ers; P = Q.l)i 


Effect of To ba cc o Smote on P u lmo nar y Symptoms and 
Function 



No. of Ggarsttas Smoted par Day 


There was no association between exposure to 
tobacco smoke, expressed as the number of cigarettes 
smoked in the home per day, and the amount of 
coughing or sputum production, the number of n asa l 
polvps, or anv p ulmonary-fu nctio n jicasurcmen^QB 

assoriaoon^rith'PEFR was stronger in 
the guds (r * —0:53^ P * 0.03) and was also more 
dearly evident in children with good lung function 
(95.7 perc en t for those exposed to tobacco smoke as 
compared with 118.4 percent for those not exposed; 
P * 0.01). There was also a weak assodation between 
the degree of digital dubbing, as measured on a 
four-point scale (none, mild, moderate, or severe). 



No. of CiparadM Smoted pm Dry 

Figure 1. Normalized Admission Rata (Number of Hospital Ad¬ 
missions Divided by Age of the Child in Months) as a Function 

of the Number of Cigarates Smoked in the Home. 

The values for the group cf 43 chldren as a whole ware r » 0.58 
and P<0.0001; tor the IB girls, r - 0.78 and P * 0.0005; tor the 
25 boys, r - 0.15 wid P - 0.50; and tor the 24 children from 
homes with smokers, r * 0.55 and P<0.01 l Girts are re pr es ented 
by solid aidat, and boys by open aretes. 


Figure 2. Children's Height Percentiles as a Function of the Num¬ 
ber of Cigarettes Smoked in the Home. 

The values tor the entire group were r - -0.44 and P * 0.003; 
for the girts, r ■ -0:58 and P * 0.01; for the boys, r * -0.37 and 
P * 0.07; and tor the group of children from homes with smokers, 
r * 0.52 and P<0.01. Girts are represented by solid aretes, and 
boys by open aretes. 


and the number of cigarettes smoked in the home 
(r « 0.30, P * 0.05). 


Effect of En vironmen ta l Tobacco Smote on Growth and 
Nutrition 


Exposure to tobacco smoke was associated most 
strongly with growth and nutrition (Fig. 2 through 5); 
a dose-dependent relation was observed for all meas¬ 
urements when the analysis included children not ex¬ 
posed to tobacco smoke (exposure level of 0). The 
group not exposed to tobacco smoke averaged about 


the 50th percentile for age for both height and weight. 

, t* r—'—■—~. . .- - 

iris thereas a-significant rclatis 
veenthPamount pPexposure toj 

3weiglS^p?nannle^33!^ 
y^^ereas’for^e-boyi^^ 
LgxuficaxM^e^xJcrelatingi^posuretotobaoco^ 
eavith ihciuaghi-perccnrile <P_* <0.067; 13Ji£pry 
fit of the variabilit/l but no significant relation with 
the calculated w eight percentile at the sta rt of camp. 

teerdingtoage and sex#( Fig. 2). This relation was 
still valid when only the 24 children from homes 
with smokers were considered (r » 0.52, P<0.01). 
The dose-dependent relation between exposure to to¬ 
bacco smoke and height was stronger for the girls 
(r * — 0.82, PC0.0001) than for the boys (r = —0.42, 

P * 0.03). A similar correlation was noted between 
the child's weight and the number of cigarettes 
smoked in the home for the entire group of children 
(r *= —0.55, P = 0.0002) and for the girls only 
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No. of Cigarettes Smoked per Day 

Figure 3. Children’s Weight Percentiles as a Function of the Num¬ 
ber of Cigarettes Smoked in the Home. 

The values tor the entire group were r;* -0.37 and P * 0.01; lor 
the girts, r* -0.50 and P * 0.03; for the boys, r * -0.12 and 
P - 0.57; and for the group of children from homes with smokers, 
P * 0.36. Girts are represented by solid circles, and 
boys by open circles. 

(r * —0.77, P = 0.0002), whereas there was a trend 
toward significance for the boys (r = -0.33, P * 
0.11). There was a dose-dependent inverse correlation 
between the number of cigarettes smoked by family 
members each day and the weight percentile accord¬ 
ing to age and sex (Fig: 3). the midarm circumference 
(Fig. 4), and triceps skin-fold thickness (Fig. 5), but 
these correlations failfcd to achieve significance when 
data only for the children from homes with smokers 
were analyzed. 

Changes attar Two Wastes at Camp 

During the two-week camp session significant 
changes were observed in measures of growth and 
nutritional status. These included gains in weighty 
weight percentile, weight-for-height percentile, triceps 
skin-fold thickness, and midarm circumference. Eight 
children lost weight over the two weeks of camp, and 
29 gained weight. Those who gained weight came 
from homes where more cigarettes were smoked 
(mean number of cigarettes smoked daily, 16, as com¬ 
pared with 1.9 cigarettes for those who lost weight; 
P<0.02), 

While at camp children from homes with smokers 
gained more weight than children from smoke-free 
homes, especially if their initial FVC was normal (Ta¬ 
ble I) or weight-for-height percentile was more than 
the 50th percentile (Table 2). 

Discussion 

For more than 30 years, nicotine has been known to 
be a potent regulator of weight in both humans and 
animals. Tobacco smokers weigh less than non- 
smokers 13 - 14 and gain an average of 5 kg after they stop 


smoking, 30 half in the first seven weeks. 21 JEauk!nff 
jje smalkrjLnd ligsirtba^ 
A strong inverse relation between chil¬ 
dren’s height and the number of smokers at home was 
found for a sample of children in Great Britain, even 
when growth was adjusted for birth weight, social 
class, and parental height. This stunting was also un¬ 
related to respiratory symptoms. 8 in a study of chil¬ 
dren in California, it was shown that exposure to envi¬ 
ronmental tobacco smoke had a significant (PcO.OOl ) 
inverse and dose-dependent effect on the length at 
birth and the height at the age of five years that was 
unrelated to socioeconomic factors. 9 In Canadian chil¬ 
dren with normal birth weights, those exposed to envi¬ 
ronmental tobacco smoke were significantly shorter 
and lighter between the ages of 1 and 6.5 years than 
those who were not exposed. 11 

Children with cystic fibrosis tend to have low birth 
weights, and their mean height and weight during 
childhood are lower than those for the general popula¬ 
tion. 17J2 ' 24 Although their nutritional requirements are 
increased, food intake is frequently in the range of 80 
percent of the recommended daily allowance of calo¬ 
ries and protein for age and height. 22 At all ages, fe¬ 
male patients with cystic fibrosis have been reported 
to have a greater degree of growth suppression and 
malnutrition than male patients. 24 The mean height 
percentile was 38 percent for the group of girls we 
studied and 36 percent for the boys, but the weight- 
for-height percentilfc at the sun of camp was 47 
percent for the girls and 52 percent for the boys, sug¬ 
gesting that although these children were generally 
smaller than average, they were not panicularlV thin. 



No. of Cigarettes Smoked per Day 

Figure 4. Midarm Circu m fer e nce as a Function of the Number of 
Cigarettes Smoked in the Home. 

The values for the entire group were r * -0.42 and P ■ 0.006: 
for the girts, r - -0.68 and P « 0.002; for the boys, r * -0.17 
and P - 0.42; and for the group of children from homes with 
smokers, P ■ 0.10. Girts are represented by solid circles, and 
boys by open circles. 


Source: https://www.industry ;uments.ucsf.edu/docs/xmvj0000 
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Figure 5. T neaps Skin-Fold Thic*n#ss as a Function o< the Num¬ 
ber of Ogm—r Smoked in me Home. 

The values tor the entire group worn r - -0.31 and P« 0.05; for 
me girts, r« -0.65 and P * 0005; tor me boys, r * -0.04 and 
P « 0.84; and forth# group of chidren from homes with smokers, 
P - 036. Girts an n pn ee nl e d by solid arcies, end 
boys by open urdtk 



ccntilcs were often significantly shorter than average, 
and this was related to the amount of exposure to 
environmental tobacco smoke in a dose-dependent 
manner. 

In patients with cystic fibrosis who have malabsorp¬ 
tion, bicarbonate secretion from the pancreas is less 
than 10 percent of the normal valtie, but patients 
without gastrointestinal symptoms also have a low 
level of bicarbonate secretion. 25 Studies of conscious 
dogs given intravenous nicotine equivalent to that in 
four cigarettes showed a dose-related inhibition of 
pancreatic and bicarbonate secretions. 26 Although 
nicotine may act by exacerbating malabsorption, we 
found no difference between the group with smokers in 
the home and those without in the degree of malab¬ 
sorption, as measured by stool consistency or the num¬ 
ber of enzyme capsules taken daily. 

It has been postulated that the weight-regulating 
effect of nicotine is due to a lowering of the body 
weight’s set-point. 27 The satiety center in the ventro¬ 
medial hypothalamus is thought to be under positive 
serotoninergic control. Pharmacologic treatments that 
increase serotonin levels or act as agonists at the sero¬ 
tonin receptors decrease food intake. 28 Subacute ad¬ 
ministration of nicotine increases serotonin in the hy¬ 
pothalamus of rats, 28 and ventilation of cigarette 
smoke into isolated, perfused rat lungs decreases the 


rate of serotonin inactivation, which in turn increases 
the level of circulating serotonin. 30 

Most serotonin is stored in the platelets. Patients 
with cystic fibrosis tend to have higher mean platelet 
counts than normal children of the same age regard¬ 
less of pulmonary status or antibiotic administra¬ 
tion. 31 In a study performed 13 years ago at Camp 
Merrywood, Partington and Ferguson found that the 
average blood serotonin level in 67 children with cystic 
fibrosis was twice that in age-matched controls; how¬ 
ever, no correlation was found between serotonin lev¬ 
els and height, weight, or skin-fold thickness * 2 

It is possible that there is a relation between lower 
socioeconomic status, parental smoking, and poor nu¬ 
trition. Although socioeconomic status was not as¬ 
sessed directly in this study, children exposed to to¬ 
bacco smoke did not come from larger families than 
those who were not exposed, nor were there more sin¬ 
gle-family homes with smokers. Furthermore, in Can¬ 
ada access to health care is not limited by the patient’s 
ability to pay, and health insurance covers nutritional 
supplements prescribed by a physician. Other studies 
that have documented an effect of exposure to envi¬ 
ronmental tobacco smoke on the growth of children 
have foiled to demonstrate a relation with socioeco¬ 
nomic status. 8 * 5 

It is also possible that exposure to environmental 
tobacco smoke further increases the energy expendi¬ 
ture of children with cystic fibrosis beyond their ca¬ 
pacity to maintain adequate intake for growth 33 ; how¬ 
ever, the children at camp were generally much more 
active than they were at home, and yet there was a net 
gain in weighty mid arm circumference, and trie 
skin-fold thickness over the two-week session., 



can be maintained. 

Female patients with cystic fibrosis have poorer nu¬ 
trition, 25 pulmonary function, 54 and survival 24 * 35 than 
male patients at every age. There has been much spec¬ 
ulation about the reasons for these differences. Al¬ 
though a muck greater effect of exposure to tobacco 
smoke in girls might partially explain this difference, it 
is just as likely that both environmental tobacco smoke 
and some other sex-related factors could operate to¬ 
gether to suppress the growth and influence the overall 
health of the female patients. 

There are some limitations to the interpretation 
of these data. Since the children studied chose to at¬ 
tend camp, there could be unknown factors that made 
this group of children unrepresentative of the general 
population with cystic fibrosis, even though the sum¬ 
mer camp is available free of charge to all children 
with cystic fibrosis in Ontario between the ages of 
6 and 12 years. 


Source: https://www.industrydocuments.ucsf.edu/docs/xmvjOOOO 
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We made no effort to collect blood or urine samples 
for measurement of biologic m arkers of e xposu re to 
environmental tobacco smoke: 



__ se levels correlated 

with the number"of smokers in the home and the num¬ 
ber of cigarettes smoked at home. 36 More importantly, 
we did not obtain information about past smoking 
by the parents or the duration of parental smoking, 
so it is possible that several of the children listed 
as coming from smoke-free homes may have had sub¬ 
stantial exposure to environmental tobacco smoke. 
Studies have suggested that the number of cigarettes 
smoked daily in the home is more strongly related to 
the child's height than the number of cigarettes 
smoked during pregnancy or the length of the child 
at birth. 10 

The absence of an association of pulmonary func¬ 
tion with exposure to environmental tobacco smoke in 
this study could be due to the smallness of the sample; 
however, the relation between such exposure and pul¬ 
monary function in healthy children is open to ques¬ 
tion 34 and is by no means as clear as the relation 
between exposure to tobacco smoke and growth. 

ation ratK We did not record the rea¬ 
sons for the hospitalizations, so it is possible that some 
were not related to cystic fibrosis. What is more inter¬ 



esting is that although nasal polypectomy is one of the 
most frequent reasons for surgery in children and 
adults with cystic fibrosis, there is reported to be an 
association between nasal polyps and good pulmonary 
function. 37 Although we collected data on the presence 
or absence of polyps at the time of the initial physical 
examination at camp, we did not inquire about past 
polypectomy surgery, nor did we find an association 
between the presence of nasal polyps and any meas¬ 
urement of nutrition or pulmonary function. 

In a recent study of 173 adults with cystic fibrosis, 
11 percent regulkrly smoked tobacco (2 to 60 pack- 
years), and 20 percent occasionally used marijuana. 38 
Although a retrospective comparison with non- 
smokers did not show faster short-term pulmonary de¬ 
terioration in the tobacco smokers, there was no report 
of the smokers' nutritional status. The very fact that 
more than half the children we studied were exposed 
to tobacco smoke at home and that so many adults 
with cystic fibrosis could choose to smoke suggests 
that further studies are needed. It is possible that to¬ 
bacco smoke decreases appetite and growth in chil¬ 
dren with cystic fibrosis to a greater degree than in the 
normal population. If these findings are verified by 
large, population-based studies, then elucidation of 
the mechanism of this interaction may have far-reach¬ 
ing implications for our understanding of growth in 
children with cystic fibrosis, sex differences in the 
clinical course, and the growth-suppressant effects of 
tobacco smoke in healthy persons. 


Table 2. Characteristics of Children with Cystic F ibro sis . According to We»ght-for-He*ght Percentile and Exposure to Environmental 

Tobacco Smoke. 
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SUMMARY: The families of 32 children with cystic fibrosis (CF) 
were interviewed about both their tobacco consumption and their 
childrens physical activities. Hospital records informed about 
treatment frequency, lung function and clinical score. Cystic 
fibrosis families smoked far more them the Swedish average and the 
passive smokers among our patients seemed to fare less well in all 
parameters. The children of smoking mothers required significantly 
longer periods of intravenous antibiotic treatment (P > 0.05). 
Frequent physical exercise seemed to compensate for the potential 
harmful effects of passive smoking and children with high physical 
activity living in families who smoked needed significantly less 
frequent antibiotic treatment than the inactive children (P > 0.02) . 
Although this series is small, the results indicate that a smoke- 
free environment may be important for CF patients. General 
information is insufficient and extensive psychological support 
for the families is probably necessary. 
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Passive smoking in cystic fibrosis 


Hans Giluam*, Cajun Stenlund, Annica Ericsson-Hollsing and Birgitta Strandvik 

Departments of* Lung Medicine and Pediatrics, Karolinska Institute, Huddinge University Hospital, 
S-14I86 Huddinge, Stockholm. Sweden 


The families of 32 children with cystic fibrosis (CF) were interviewed about both their tobacco consumption and 
their childrens physical activities. Hospital records^nformed about treatment frequency, lung function and 
clinical scorce§f8tK?(MM5lii?ftiing^M»Qfc&fi»EBiOTi iiia^ ’ ' — 

r smolungmothersi __ 

Srt {-P>J)*05|PFrequent physical exercise seemed to compensate 


smoked needed significantly less frequent antibiotic treatment than the inactive children (P><K)2).J 
information is insufficient and extensive psychological support to the families is probably necessary. 
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Introduction 

The hazards of indoor environmental factors are 
widely recognized; In recent years, investigators have 
found not only an increased rate of respiratory symp¬ 
toms and infections in normal children exposed to 
tobacco smoke (1.2) but also an effect on the children's 
lung function (3.4); By measuring saliva cotinine 
levels, parental smoking has been calculated to equal 
active smoking of at least 80 cigarettes a year (5). 
Cystic fibrosis (CF) is a chronic hereditary disease 
that from early infancy drastically increases the risk of 
serious respiratory infections. A rapid colonization by 
bacteria, commonly Staphylococcus aureus and/or 
Pseudomonas aeruginosa is observed and the airway 
secretion is abnormally thick and tenacious. Thus, it 
seems that CF children would be more at risk than 
others of being affected by passive smoking. Conse¬ 
quently. the following questions were asked: ‘Do CF 
children daily exposed to tobacco smoke in their 
homes have more frequent airway infections? ‘Do 
they perform less well in lung function tests or do they 
have a poorer general state of health than CF children 
not exposed to tobacco smokeT 

Patients and Methods 

This study was approved by the Ethics Committee at 
Karolinska Institutes 

Thirty-two of 64 CF patients regularly attending the 
departments of Pediatrics and Lung Medicine at 
Huddinge Hospital were excluded from the study 
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since, for example, they no longer lived with their 
families or lived too far away to be interviewed. The 
families of32CF children aged 1-20 years (mean I0>5, 
median 12 years) were visited and interviewed by C.S. 
The interviews were based on a standard questionnaire. 
Hospital records provided data about antibiotic treat¬ 
ment, lung function tests and the general state of health 
expressed by the Shwachman score (6). A clinical score 
of ^ 71 points was considered good to excellent and a 
score of less than 71 points mild to serious. We regarded 
a consumption of 1 cigarette/day or more at home as a 
smoking family. The patterns of colonization was 
similar in both groups, as was age and the use of 
oral antibiotics (penicillinase-stable penicillins and 
ampicillins). The number of days of antibiotic treat¬ 
ment in hospital during one year was used to measure 
respiratory infection. This variable was dicotomized 
into one group with high risk. i.e. > 31 days in hospital 
with intravenous antibiotics, and one group with low 
risk. <31 days in hospital. The lung function was 
assessed by FEV, and a rating of ^ 70% of predicted 
value was regarded as good while a rating of < 70% 
was considered poor. Physical activity was defined as 
regular activity on scheduled days each week. Those 
who were considered highly active had four or more 
activities during the week and the less active 0-3. 

Statistical analysis was made with Chi-square with 
Yate’s correction of Fisher’s exact test. 

Results 

SMOKING HABITS 

Twenty-two of the 32 families smoked: in five 
families both parents smoked; in five families it was 
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Tabk / Relation between the diwcai score of the CF 
patients and smoking in the families 


Clinical 




score 

Nonsmokers 

Smokers 

Total 

>71 

9(90%) 

16(73%) 

25C8%) 

<7,1 

1 (10%) 

6(27%) 

7(22%) 

Total 

10(31%) 

22(69%) 

32(100%) 

Tabk 2 Intravenous antibiotic treatment in CF patients 
exposed and not exposed to tobacco smoke in their homes 

Daysofi.v. 




treatment 

Nonsmokers 

Smokers 

Toul 

>31 

l (10%) 

7(32%) 

8(25%) 

<31 

9(90%) 

15(68%) 

24(75%) 

Total 

10(31%) 

22(69%) 

32 000%) 


only the father who smoked; and. in eight families only 
the mother. In three families the mother and one sib¬ 
ling smoked and in one family only siblings. In families 
where smoking was confined to one room or otherwise 
restricted in consideration of the child, much fewer 
cigarettes were smoked than in families where no limits 
were set; The smoking habits had not changed over 
time. 


PASSIVE SMOKING AND CLINICAL SCORE 



^ _'As shown in Table 

Usui out of seven 'children with a clinical score <71 
lived in smoking families. However, this difference was 
not statistically significant. 


SMOKING AND AIRWAY INFECTIONS 



4Qabfc2JS The most tellable recoidsofaSrSaySScSon 
were judged to be the number of days of Lv, antibiotic 
treatment in hospital. Seven out of eight patients 
requiring >31 days of treatment lived in smoking 
families and only one in a nonsmoking family. Also in 
the group of patients demanding less treatment, the 
exposed children dominated by 15 to 9.J£f£bcPf< 



Table J intravenous antibiotic treatment in CF patients 
exposed and not exposed to tobacco smoke in families with 
only one parent smoking 


Days of 

Mothers Fathers 

treatment Nonsmokers 

Smokers Nonsmokers 

Smokers 

>31 

1110 %) 


1 ( 20 %) 

<31 

9(90%) 

5162*.) 9(90-.i 

4(80%) 

Total 

10 

8 10 

5 


m P < 0*05 compared to families where only the father smoked. 


Table 4 Intravenous antibiotic treatment in CF patients 
with low and high physical activity in nonsmoking and smok¬ 
ing families 


Days of 

Low activity 

High activity 

treatment Nonsmokers Smokers 

Nonsmokers Smokers 

>31 

<31 

Total 

0(0%) 5(45%r 

6(100%) 6(55%) 

6 HI 

1(25%) 2(18%) 

3(75%) 9(82%) 

4 II 


•F<0 02 compared to patients with high activity living in 
smoking families. 


Tabk 5 Distribution of FEV, values (% of predicted) in 
CF patients exposed and not exposed to tobacco smoke. 
Seven of the youngest children could not be assessed and were 
therefore excluded 


FEV,(%) 

Nonsmokers 

Smokers 

Total 

>70 

5(71%) 

10(56%) 

15(60%) 

<70 

2(29%) 

8(44%) 

10(40%) 

Total 

7(28%) 

18(72%) 

25(100%) 


THE BENEFIT OF PHYSICAL ACTIVITY 

For patients with high physical activity.‘passive 
smoking seemed to matter less (Table 4). The active 
children had fewer days of hospital treatment than the 
less active, who required significantly more treatment 
in hospital if the parents smoked \P< 0*02). 


PASSIVE SMOKING AND LUNG FUNCTION 

The lung function of 25 patients was not correlated 
to passive smoking (Table 5). Seven of the smallest 
children had to be excluded as they could not perform 
a reliable spirometry. 


Source: https://www.industrydocuments.ucsf.edu/docs/xmvjOOOO 
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Discussion 

Persons interviewed about their tobacco habits 
often tend to underestimate their consumption. This is 
particularly true in situations burdened with guilt like 
the one investigated here. However, we did not want to 
increase the burden and therefore only one family 
member was interviewed and questions about smoking 
duration and earlier habits also had to be omitted. On 
the other hand, a high degree of uniformity was 
achieved by using only one interviewer (C.S.). Despite 
the small number of patients, the observed trends were 
evident. Similar effects have been seen in asthmatic 
children (7). The more pronounced effect of maternal 
smoking has also been observed earlier^ 



^^pequyei#f(9). The direct acute effects mani¬ 
fested as cough in a smoking environment hardly 
escapes notice. In addition the doctor had advised 
against smoking on several occasions. Therefore, 
profound psychological factors seem to govern the 
smoking habitsj 



The suggested beneficial effect of physical activity in 
this study is probably due to activity itself (10), and not 
to a mere absence from home. It can be argued that the 
most severely ill patients simply were incapable of being 
active, but no patient in this series was disabled to that 
degree and there was no statistical diff e re nc e in clinical 
status or pulmonary function between children from 
smoking and nonsmoking familie 
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ABSTRACT. Background. Airway responsiveness to inhaled nonspecific 
bronchoconstrictive agents has been demonstrated in normal, healthy 
infants. However, it is unknown whether airway responsiveness is 
present from birth or if it develops as a result of subsequent 
insults to the respiratory tract. To investigate this question, 
we assessed airway responsiveness in 63 normal infants at a mean 
age of 4 1/2 weeks. 

Methods. Respiratory function was measured with use of 
the partial forced expiratory flow-volume technique to determine 
the maximal flow at functional residual capacity (VmaxFRC). The 
infants inhaled nebulized histamine at sequentially doubled 
concentrations (0.125 to 8.0 g per liter), until a concentration 
was reached at which the VmaxFRC fell by 40 percent from the base¬ 
line value (PC40) or until a concentration of 8.0 g per liter was 
reached. We also assessed maternal serum levels of IgE, cord- 
serum levels of IgE, the infants' skin reactivity to several 
allergens, and the parents' responsiveness to histamine and obtained 
family histories of asthma and smoking. 

Results. Aiway responsiveness was increased in infants 
with a family history of asthma (n= 19; median PC40, 0.78 g per 
liter; 95 percent confidence interval, 0.44 to 1.15; P<0.01), 
parental smoking (n= 13; median PC40, 0.52 g per liter; 95 percent 
confidence interval, 0.43 to 5.40; P<0.05), or both (n= 20; median 
PC40, 0.69 g per liter; 95 percent confidence interval, 0.37 to 
2.10; P<0.05), as compared with the infants with no family history 
of asthma or smoking. The infants with no family history of asthma 
or smoking had a median PC40 of 2.75 g per liter (95 percent 
confidence interval, 1.48 to 4.00). No significant relations were 
detected between the immunologic variables and the PC40 in the 
infants. 

Conclusions. This study indicates that airway 
responsiveness can be present early in life and suggests that a 
family history of asthma or parental smoking contributes to elevated 
levels of airway responsiveness at an early age. 
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THE INFLUENCE OF A FAMILY HISTORY OF ASTHMA AND PARENTAL SMOKING ON 
AIRWAY RESPONSIVENESS IN EARLY INFANCY 


Sally Young, B.Sc., Peter N. Le Souef, M.D., F.R.A.C.P., Gary C. Geelhoed, M.B., B.S., F.R.A.C.P., 
Stephen M. Stick, M.A, M.B., B.Chir., M.R.C.P.(U.K.), Keven J. Turner, Ph.D., F.R.C.Path., 

and Louts I. Landau, M.D., F.R.A.C.P. 


Abstract Background. Airway responsiveness to in- 
haled nonspecific bronchoconstnctive agents has been 
demonstrated in normal, healthy infants. However, it is 
unknown whether airway responsiveness is present from 
birth or if it develops as a result of subsequent insults to 
the respiratory tract To investigate this question, we as¬ 
sessed airway responsiveness in 63 normal infants at a 
mean age of 4 V4 weeks. 

Methods . Respiratory function was measured with 
use of the partial forced expiratory flow-volume technique 
to determine the maximal flow at functional residual ca¬ 
pacity The infants inhaled nebulized histamine 

at sequentially doubled concentrations (0.125 to 8.0 g per 
liter), until a concentration was reached at which the 
tell by 40 percent from the base-line value (PC*) 
or until a concentration of 8.0 g per liter was reached. 
We also assessed maternal serum levels of IgE, cord- 
serum levels of IgE, the infants' skin reactivity to several 
allergens, and the parents' responsiveness to histamine 


and obtained family histories of asthma and smoking. 
Results . A kway^sponsivw^" ww increased in tar 
ttva fsu^y PCjr 

LT 5;^<^ ^?H ) er em a l j sm5kinfl (rv^l 3; median PC^ 
D 52 rg p j jpig^ ^pe^^ to 

ftmJtongS&mrcertl confidence ^interval, «0-37«to*2. 10; 
fr<(U£),asjCompared with the infants with no family his¬ 
tory of asthma or smoktop!The infants with no family histo¬ 
ry of asthma or smoking had a median PC* of 2.75 g per 
liter (95 percent confidence interval, 1.48 to 4.00). No sig¬ 
nificant relations were detected between the immunologic 
variables and the PC* in the infants. 

Conclusions. 



A LTHOUGH asthma is considered to result from a 
complex interaction of genetic and environmen¬ 
tal influences, there has been little recent progress in 
determining their relative contributions. 1 Recent de¬ 
velopments in the measurement of respiratory func¬ 
tion in infants 2 have allowed inhalation challenges to 
be used in this age group in order to obtain objective 
measurements of airway responsiveness (the ability of 
the airways to constrict in response to certain stim¬ 
uli). 3 This technique is of particular interest, since 
airway responsiveness is the most useful objective 
physiologic measurement associated with the presence 
of asthma. 1 

The first inhalation-challenge studies in older nor¬ 
mal infants, in which investigators used methacho- 
Line 4 cold, dry air, 5 or histamine, 6 indicated that air¬ 
way responsiveness was present in infants during the 
first year of life. Two questions have arisen from these 
studies. First, how early in infancy is airway respon¬ 
siveness present? It has been speculated that persons 
with asthma are not bom with heightened airway re¬ 
sponsiveness but are bora with a tendency to in¬ 
creased responsiveness after an insult to the respirato¬ 
ry system. 17 Second, is the initial level of airway 
responsiveness the same for all infants, or do genetic or 
. environmental influences, or both, result in differing 
levels of responsiveness at birth? Specific environmen- 

From the Department of Respiratory Medicine (S Y . P.N.L.. G.C.G., 
S.M.S., L.l.L.) mi the Owuol tmmuaolbgy Research Unit (K.J.T.i. Princess 
Margaret Hospital far Chttdfen; Penh. Australia. Address reprint requests to Miss 
Young at the Department of Respiratory Mediane, F.O. Bo* D IM. Perth 6001. 
W.A., Australia. 

Supported by die National Health and Medical Research Council (Project No. 
SS0910). 


tal features, such as viral infections, irritants, and al¬ 
lergens, afTect airway responsiveness in older children 
and adults, 1 but their influence on airway responsive¬ 
ness in infants is unknown. 

To investigate these two questions, we undertook a 
prospective, longitudinal study to determine the pres¬ 
ence and level of airway responsiveness and its rela¬ 
tion to a family history of asthma or parental smoking 
in 63 normal infants. This report presents our findings 
at the first assessment of the infants, at a mean age of 
414 weeks. 

Methods 

Subjects 

Sixty-thrcc infants, 24 girls and 39 boys, were studied at a mean 
age of 4 Vi weeks (range, 2 to 10), The criteria for inclusion were full- 
term gestation and an absence of perinatal problems and major 
congenital anomalies. At the lime of the assessment, none of the 
infants had previously had a lower respiratory tract infection or any 
clinically important non respiratory illness. No infant had had an 
upper respiratory tract infection in the preceding three weeks. All 
vnfknts were well at the time of the study. 

The families of all the infants were recruited randomly at the 
prenatal dinic at Osborne Park Hospital, Perth, Western Australia. 
This is a peripheral metropolitan hospital with 2000 deliveries per 
year. The recruitment procedure began with an interview with the 
mother during a routine prenatal visit, at which time she was given 
written information on the family involvement that would be re¬ 
quired during the proposed 12-month study period; One week after 
the interview, each family was contacted by telephone to determine 
whether they would agree to participate in the study. Signed paren¬ 
tal consent was obtained for all infants. Over a 12-month period, 
241 mothers were interviewed and 63 (26 percent) consented to 
participate. The study was performed with the approval of the 
medical ethics committees of Princess Margaret Hospital and the 
Univenity of Western Australia. 

Details of respiratory illness and atopy in the family and parental 
smoking habits were obtained with use of a modified American 


i 
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Thoracic Sobery questionnaire* administered by a single investiga¬ 
tor. The 63 infants were divided into four groups on the basis of 
their family histones of asthma and parental smoking. Those classi¬ 
fied as having a family history of asthma were those whose parents 
reported asthma in primary relatives (the parents and siblings of 
the infant) or secondary relatives (grandparents, aunts, and undfcs). 
Infants with a family history of smoking were those whose parents 
reported that either or both had smoked during the pregnancy. The 
four groups were defined as follows: group 1 (n * 11) — no family 
history of asthma in primary or secondary relatives, both parents 
nonsmokm; group 2 (n * 19) — family history of asthma in pri¬ 
mary or secondary’ relatives (or both), both parents nonsmokers; 
group 3 (n * 13) — no family history of asthma in primary or 
aecondary relatives, one or both parents smoked during the preg¬ 
nancy'; and group 4 (n * 20) family history of asthma in primary 
or secondary relatives (or both), one or both parents smoked during 
the pregnancy. The responses to questions about parental smoking 
habits after the infont's birth indicated that all parents in groups 1 
and 2 remained nonsmokers and the smoking parents in one family 
in group 3 and one in group 4 ceased smoking after the birth of the 
infant. 


the base-line value. For infonts who responded to histamine, the 
concentration that provoked a 40 percent decrease in (PC*) 

was derived by linear interpolation from the plot of the log hista¬ 
mine concentration against the percent decrease in from 

base line. The coefficient of repeatability for a histamine challenge 
to an infant according to this protocol was 3.3 sequentially doubled 
concentrations." We also determined the dose of histamine that 
provoked a 20 percent decline in the forced expiratory volume in one 
second in the parents (PD»). 

Two investigators measured airway function and determined air¬ 
way response; one, who operated the equipment, was blinded to the 
infom’s fomily history; the second, who recorded data on the in¬ 
fant's chan, had recruited the participants and completed the fam¬ 
ily-history questionnaires and was therefore aware of the fomily 
history. Because the blinded investigator identified changes in pul¬ 
monary function, no bias was introduced into the results. 

Skin reactivity was assessed in all infonu on the same day as, but 
before, the administration of chloral hydrate and the subsequent 
histamine challenge. The allergens used were DermciophagouUi Jen- 
tut, perenn ial ryegrass pollen, cow’s milk, and egg white (Hollister- 
Stier, Elkhart, Ind.). A positive response was defined as a wheal 
2 mm or more in diameter. 


Responsiveness to histamine was measured in 75 of the par¬ 
ents by the rapid-inhalation technique of Yan et all* To assess 
immunologic influences on airway responsiveness, IgE was meas¬ 
ured in maternal and cord serum 10 by the Clinical Immunol¬ 
ogy Research Unit, Princess Margaret Hospital for Children. 
Forty-seven pairs of samples of maternal and cord scrum were 
analyzed. 

Respiratory function was assessed by the forced expiratory flow- 
volume method. 7 A jacket was rapidly inflated at end inspiration, 
and flow wu measured from the partial expiratory flow-volume 
curve at functional residual capacity. The jacket pressure was 
gradually increased over a scries of forced expirations until maxi¬ 
mal flow at functional residual capacity (V.^^) was obtained. 
Flow was measured with a No. 1 Fleisch pneumotachvgraph (PK 
Morgan, Chatham, England), a Validynt DP-45 pressure trans¬ 
ducer (Noethridge, Calif ), and a ValidyneCD19 amplifier. Volume 
values wert obtained by electronic integration: The infant breathed 
through a molded-putty face mask attached to the pneumoiachy- 
graph. All signals were recorded on a chart recorder (Unearecorder 
F Wr 3801, Graphtec, Tokyo); flow and volume were monitored 
during the study with a Tektronix 5223 digitalizing storage oscillo¬ 
scope (Beaverton, Oreg.) and recorded on tape (TEAC SR-50; 
TEACCorp., Tokyo). Taped signals were transcribed to paper on a 
Hewlett-Packard 7090A x,y paper plotter (Waltham^ Mass.). Arte¬ 
rial oxygen saturation was monitored throughout the study with a 
Nellcor N-200 E pulse oximeter (Hayward, Calif.). Supplementary 
oxygen was administered if arterial oxygen saturation fell below 90 
percent. 

Infonu were studied while asleep after they were given a dose of 
chloral hydrate (80 mg per kilogram of body weight). The minimal 

jacket pressure required to produce V_r»r was established. This 

pressure was used in all subsequent forced expirations. Respiratory 
function was assessed before and after the administration of nebu¬ 
lized saline with an Airlife nebulizer (American Pharmaseal, Valen¬ 
cia, Calif.) at 6 liters per minute. This and all other nebulized agents 
were delivered directly to the foce mask and inhaled during one 
minute of tidal breathing. For the base-line we used the 

mean of the values for five forced expirations after the administra¬ 
tion of nebulized saline. 

The histamine challenge was carried out by administering se¬ 
quentially doubling concentrations of nebulized histamine, ranging 
from 0.125 g per Hier to a maximal concentration of 8.0 g per liter, 
as previously described. 0 A new concentration was delivered every 
five minutes, and respiratory function was assessed after each, with 
a minimum of five forced expirations at each measurement: The 
challenge was ended when a response to histamine was recorded or 
when the maximal concentration was reached. A response was de¬ 
fined as a decrease in the mean V^^; of at least 40 percent from 


BtatMcal Analyst* 

Differences in base-line values for V^ tnK - and PC*, among the 
groups were analyzed with use of the Mann-Whitney U lest u The 
median and confidence intervals for the median were determined 
with use of the Confidence Interval Analysis microcomputer pro¬ 
gram. ,5M All values for IgE underwent logarithmic transformation 
before analysis. Within each family-history group, regressions were 
used to determine the relation between maternal serum IgE levels 
and cord-serum IgE levels, maternal serum IgE levels and PC*, 
and cord-serum IgE levels and PC*. Maternal serum and cord- 
scrum IgE levels in the groups were compared with use of Student's 
unpaired (two-tailed) t-tesv. 

Results 

Descriptive data for the groups of infants are shown 
in Table 1. The infants in group 3 had a significantly 
lower mean birth weight than those in groups 2 and 4. 
All the mothers of infants in group 3 smoked during 
the pregnancy. Among the infants in group 4, 16 had 
mothers who had smoked during the pregnancy and 
4 had fathers who had smoked during this time. There 
were no significant differences between the birth 
weights of infants in group 4 whose mothers had 


Table 1. Characteristics of the Subjects According to Family- 
Mtstory Group * 


Oaoui 

Bwtm WaJGWT 

WiIGMTt 

Umgtm* 

AGt* 

Sex IF M) 

Grow) 1 

(1 

34*0.5 

4* 

41*0.5 

m 

54 1*2.7 

wk 

3 8* 1.9 

6:5 

(i»- ID 

Group 2 

3-6*03$ 

5.1*07 

55.1*2:1 

4.8*2.2 

6:13 

(n- 19) 

Group 3 

3. »*0.4 

4.7*09 

53.8*3.2 

4.5*22 

5:8 

<» « 13) 

Group 4 

3J-0.5I 

4.1*0.7 

34.3*27 

4.6* 1.9 

7:13 


flm IMW v»*m» mt MM SSO UfMt Hi pop I had no family fciMary of unoLinp or 
arim: dime « poap 3 ted a family hmory of amhma Wi wither pm* amokdd: mow ia 

pmp lludm family loamy of «m«na and tffcau one paaeMwtiownoked: and tto*r mi prour 

4 Had a family faamry af aadMaa and a* turn ant parent wfce wanked 
tAi *e m of *e andy 
tP<0005 far me napna widi poap 3. 
ircO.OS lerdc n win aa pimy 3 


cn 

C£ 
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smokrd and those of infants whose fathers (but not 
their mothers) had smoked or those of the infants in 
grotfs I and 2. 

Base-line lung function for the groups is shown in 
Figure 1. Base-line “ expressed as a percent¬ 

age of the predicted value, which was based on the 
predictive equation of Tepper et al. 15 The four groups 
did aot differ significantly in base-line lung function. 

Figure 2 shows the responsiveness to histamine in 
the four groups. Individual values for PC* are given, 
along with the median value of PC* for each group. 
Infants who responded to the first concentration were 
classified as having a PC* of less than 0.125 g per liter. 
Thore who had not responded at a concentration of 
8.0 g per liter were classified as having a PC* of more 
than 8.0 g per liter. PC* values were not obtained for 
threr infants; two were flow-limited at base line (i.e., 
forced expiratory flow was no greater than tidal ex¬ 
piratory flow) and therefore were not challenged with 


250 H 


200 H 


> 

I 



Group 1 Group 2 Group 3 Group 4 


Rg*r1. Individual Basa-Una Values lor Expressed as a 
Percentage o* the Predicted Value for Each Group. 

The groups were defined as follows: group 1 — no tamrty history 
of ^hma. both parents nooamokers; group 2—family history of 
asthna, both parents nonsmokers; group 3—no family history of 
asthma, one or both parents smoked; group 4 — family history 
of fltfhma, one or both parents smoked. The horizontal lines show 
the median percentage of predicted v _mc for each group. Pre- 
dtetad values, derived with the predictive equation of Tepper et 
al. f *are based on the infants' heights; since one infant's height 
was not measured, only 19 data points are shown. 
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Figure 2. Individual Values for the Histamine Concentrations That 
Provoked a Decrease of 40 Percent in Vmm?*c (PC*). 

The groups were defined as in Figure 1. The horizontal lines show 
the median PC* for each group. Two infants in group 2 had base¬ 
line flow limitation and therefore could not be challenged with 
histamine. No PC* value could be determined for one infant in 
group 4, in whom excessive upper-airway noise developed, 
necessitating discontinuation of the challenge. 


histamine (both in group 2), and in the case of one 
infant in group 4, the challenge was discontinued 
when upper-airway obstruction developed. Infants in 
group t, who had a median PC* of 2.75 g per liter (95 
percent confidence interval, 1.48 to 4.00), were signifi¬ 
cantly less responsive than those in group 2 (median 
PC*, 0,78 g per liter; 95 percent confidence interval, 
0.44 to 1.15; P<0.01), group 3 (median PC*, 0*52 g 
per liter; 95 percent confidence interval, 0.43 to 5.40; 
PC0.05), and group 4 (median PC*, 0.69 g per liter; 
95 percent confidence interval, 0.37 to 2.10; P<0.05). 
There were no significant differences among the val¬ 
ues for PC* in groups 2, 3, and 4. 

Of the 33 infants who had one or more parents who 
smoked during the pregnancy (groups 3 and 4), only 
4 had fathers who smoked and nonsmoking mothers. 
All four were in group 4, where a family history of 
asthma was also present. We were therefore unable to 
determine the effect of paternal smoking alone. 

Because there were more boys than girls in the 
group as a whole and because there was a particular 
disproportion in groups 2 and 4, comparisons of air¬ 
way function were made on the basis of sex. No signifi¬ 
cant differences were found in either base-line lung 
function or airway responsiveness between boys and 
girls in the entire group of 63 infants or within the four 
family-history groups. 

Of the 63 infants in whom skin reactivity was as¬ 
sessed, 7 had a positive response to one allergen and 
1 had a positive response to two allergens. Responses 
were recorded for each of the four allergens and 
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Group 1 Group 2 Group 3 Group 4 


Figure 3. Doses of Histamine That Provoked a Decrease of 20 
Percent in the Forced Expiratory Volume in One Second in 75 
Parents of Infants in the Four Groups (PD®). 

The groups were defined as in Figure 1. Circles indicate mothers, 
and triangles fathers. 


among infants in all four groups. There was no rela¬ 
tion between the incidence of skin reactivity and the 
degree of responsiveness at this age. 

Fourteen of the 75 parents who were tested re¬ 
sponded to inhaled histamine. The distribution and 
level of response (PDjq) for parents of infants in each 
of the four groups are shown in Figure 3. There was no 
relation between the level of parental responsiveness 
to histamine and the infant's PC*,. 

For the group as a whole, a significant positive cor¬ 
relation was found between the maternal serum IgE 
level and the cord-serum IgE level (P<0.01). When 
each family-history group was analyzed separately, 
however, this relation was not observed. No signifi¬ 
cant correlations were found between the maternal 
serum IgE level and the infant's value for PC*, or 
between the cord-serum IgE level and PC*,, either for 
the entire group of 63 infants or for the four family- 
history groups. There were no significant differences 
among the groups in cither maternal venous serum 
IgE levels or cord-serum IgE levels (Fig. 4). 

Discussion 


The results of this study demonstrate that airway 
responsiveness to inhaled histamine is present in 
many normal, healthy infants soon after birth^We also 
found that the level of airway,rcspcmri ven ess^'eariy. 

The development of techniques for assessing airway 
function in infants has made possible the study of air¬ 
way responsiveness in the first two years of life, a 
period during which children had not been studied 


previously. Prendiville et all 3 showed that infants with 
recurrent wheeziness were responsive to inhaled hista¬ 
mine. This study was followed by the work of Tepper 
with methacholine, 4 Geller et al. with cold, dry air, 5 
and Le Souef et al. with histamine, 6 which demon¬ 
strated that the airways of normal, healthy, asymp¬ 
tomatic infants were responsive to the same bron- 
choconstrictivc agents routinely used in testing older 
children and adults, in these studies, 44 infants were 
studied well into the first year of life, at mean ages 
of 8.1 months, 5.6 months, and 7.8 months, respec¬ 
tively. We wished to investigate whether airway re¬ 
sponsiveness could be detected in very early infancy . 
Therefore, in this study we assessed infants at a mean 
age of 4V4 weeks, with some only 2 weeks old. A re¬ 
sponse to histamine was observed in all but 5 of the 63 
infants. This finding indicates clearly that airway re¬ 
sponsiveness is present very early in life, and it is not 
unreasonable to suggest that it may be present from 
birth. 

Another reason for studying infants so early in life is 
that with increasing age the effect of a number of 
environmental insults to the airway is likely to in¬ 
crease. These irritants include exposure to cigarette 
smoke, exposure to allergens, and respiratory’ tract in¬ 
fections. These respiratory insults are known to in¬ 
crease airway responsiveness in older children and 
adults, 1 and it is possible that they also affect airway 
responsiveness in infants. Therefore, when airway re¬ 
sponsiveness is assessed in middle-to-late infancy, 
exposure to these environmental factors makes il diffi¬ 
cult to extrapolate the initial level of airway respon¬ 
siveness. Studying infants soon after birth should help 
to minimize, but will not eliminate, this problem. 

We found that the level of responsiveness to hista¬ 
mine in infants was related to the presence or absence 
of a family history of asthma. This finding suggests 
that the initial level of airway responsiveness may be 
genetically determined. A genetic effect on airway re¬ 
sponsiveness in later life has been established in stud¬ 
ies of twins’ 6 and of the families of persons with asih- 



Ftgure 4. IgE Levels tn Cord and Maternal Venous Serum, 
According to Family-History Group. 

The groups were defined as in Figure 1. Open bars indicate mean 
cord-serum levels, and hatched bars mean maternal venous- 



Source: https://www.industrydocuments.ucsf.edu/docs/xmvjOOOO 






1172 


THE NEW ENGLAND JOURNAL OF MEDICINE 


April 25,, 1991 



ma. 17,19 Studies have shown a higher concordance 
for asthma and atopy in monozygotic twins than in 
dizygotic twins. 16 Furthermore, other studies have 
shown a significant relation between a history of asth¬ 
ma in parents and siblings and the development of 
asthma in early childhood. 13 * 19 Our study indicates 
that a history of asthma in primary or secondary rela¬ 
tives, or both, influences the level of airway respon¬ 
siveness at an early age._^ .. 

j^^ng^e^pr^nMi^Topulaiion-based studies of 
airway-responsiveness have (bund an increase in air¬ 
way sensitivity among children with asthma whose 
mothers smoked. Martinez ct al. 20 recently reported 
that exposure to tobacco smoke enhanced airway re¬ 
sponsiveness in nine-year-old children; bronchial hy- 
perresponsiveness was present in 70 percent of the 
children whose mothers smoked regularly during the 
pregnancy, but in only 29 percent of the children 
whose parents did not smoke during the pregnancy. 
Since these investigators did not find an overall asso¬ 
ciation between airway responsiveness and current 
smoking by the mother, they suggested that fetal expo¬ 
sure to tobacco smoke may have h ad an important 
effect on airway responsi veness. 


‘prenatarand 4>ostnat^*3t^ 

The effect*"5? "continued postnatal exposure on the 
base-line level of responsiveness and on the subse¬ 
quent development of the symptoms of asthma is un¬ 
known. Moreover, we have not reported the amount 
of smoking, since it is widely recognized that the rela¬ 
tion between the level of smoking reported by parents 
and the actual level of passive smoking by the fetus or 
infant is poor because of underreporting by parents, 
variations in ventilation in rooms and houses, and dif¬ 
ferences in the distance between the smoker and the 
infant. 


Base-line lung function, expressed as a percentage 
of the predicted V^Fgc, 15 did not differ significantly 
among the four family-history groups, and no correla¬ 
tion was observed between base-line lung function and 
PC*, These findings are in agreement with those of 
studies in humans 21 ' 23 and animals 24 * 25 that have sug¬ 
gested that the caliber of the airway at base line may 
not be an important factor in responsiveness. 

Many studies have been conducted to determine the 
usefulness of serum IgE levels measured at birth and 
during infancy in predicting the development of atop¬ 
ic diseases, including asthma, and skin reactivity. 26 " 31 
These studies have indicated that a high IgE level is, 
in general, associated with atopy; however, all inves¬ 
tigators have noted a wide range of IgE levels, 
with considerable overlap, between subjects with and 
without atopy. In our study, the infant's IgE level 


did not predict the initial level of airway respon¬ 
siveness or skin reactivity, either for the group as a 
whole or for the four family-history groups individual¬ 
ly. This lack of relation between atopic markers and 
airway responsiveness may be due to the fact that the 
infants were assessed before sufficient exposure to al¬ 
lergens had occurred. Bryant and Burns, 32 in a study 
of the relation between atopic status and airway re¬ 
sponsiveness to histamine, found no correlations be¬ 
tween serum IgE levels and the number of positive 
skin-prick responses or the level of airway responsive¬ 
ness in a group of adults with asthma and normal 
adults. 

Correlations have previously been found both be¬ 
tween IgE levels in parents and those in infants 26 and 
between a family history of atopic diseases and the 
infant's IgE level. 26 ’ 51 * 33 We found a significant posi¬ 
tive correlation between maternal and cord-serum IgE 
levels for the group as a whole, but these two measures 
did not discriminate among infants with different fam¬ 
ily histories. These data suggest that allergic markers 
are not strongly related to the initial level of airway 
responsiveness at this age. Because these infants are 
part of a longitudinal study, the potential role and 
relative importance of these immunologic markers 
may be clarified as they grow older. 

In summary, we found that airway responsiveness 
to inhaled histamine was often present in normal, 
healthy, asymptomatic infants early in life. We sug¬ 
gest that responsiveness is present from birth and is 
determined both by inheritance and by exposure to 
parental cigarette smoking. The relation of this initial 
level of airway responsiveness to future levels of re¬ 
sponsiveness, respiratory problems, and immunologic 
markers after exposure to environmental insults dur¬ 
ing infancy remains to be clarified. 

We are indebted to the *tafT of the prenatal clinic and the State 
Health Patholbgy Laboratory at Osborne Park Hospital for their 
assistance; io Karen Krska of the Clinical Immunolbg> Research 
Uniti Princess Margaret Hospital for Children, for performing the 
IgE assays; and to Amanda Reese, B.Sc., and Debra Turner, 
B.Sc.(Hcms.); Department of Respiratory Medicine, for technical 
assistance. 
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The authors conducted a study to assess passive tobacco smoke 
exposure in children with asthma (ages 3-15 years). The authors 
claim that there was a statistically significantly higher excretion 
of cotinine in the urine of children with asthma than in the 
referents. The authors report a relative risk of 2.6 (95% Cl: 
1.2-5.3) for children with mothers who smoke. The authors conclude 
that "the exposure to environmental tobacco smoke in asthmatic 
children was higher than among healthy children, indicating that 
passive smoking may be a predisposing and/or aggravating factor 
for childhood asthma." 
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Passive smoking and childhood asthma 


Urinary cotinine levels in children with asthma and in referents 
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Passive exposure to tobacco smoke was assessed in children with asthma (age 3-15) and 
in referents There was statistically significantly {P< 0.0005) higher excretion of the 
nicotine metabolite, cotinine. in the urine of 49 childreniwith asthma (geometric mean 10 
ng/ml) compared with 77 referents (4.8 ng/ml)j Maternal smoking was statistically 
M icantly more prevalent among the asthmatics than among the referents (relative 
mBlR - 2.6. 95 Cl - 1.2-5.3). In conclusion, the exposure to environmental! 
BHfco smoke in asthmatic children was higher than among healthy children, indicatinfi 

S passive smoking may be a predisposing and/or aggravating factor for childhood! 
na. 

Key words: childhood asthma; cotinine; involuntary; passive smoking; predisposing factor 
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CLINICAL ASPECTS 

Parental smoking cessation is of clinical importance in the asthma treatment pro¬ 
gram. Passive exposure to tobacco smoke was assessed in children with asthma and 
in referents. The excretion of the nicotine metabolite cotinine in urine was higher in 
children with asthma than in healthy children, which gives further evidence of a 
relationship between passive smoking and childhood asthma. 


It is well known that (active) smoking is a main 
predisposing factor in the development' of bron¬ 
chial hyperreactivity and it is also known that 
tobacco smoke (i.e. passive smoking) irritates 
the bronchi in asthmatic patients (2). Tobacco 
smoke is probably the most important air pollu¬ 
tion in the homeland children, especially in the 
Nordic countries, spend a lot of time indoors. 
Several studies have shown a higher frequency 
of respiratory infections in children of smokers 
(15). Further, exposure to tobacco smoke dam¬ 
ages the airway epithelium and increases its 
permeability (8), which is hypothesized to be 
one mechanism in the development of allergy. 
There is some evidence of an association be¬ 
tween passive smoking and obstructive respira- 


NOTICE: 


tory disease in children. Thus, in a study of 
children at 8 and 13 years, maternal smoking 
was a powerful predictor of wheezing (11): 
Moreover, in 1986, Murray et al. (12). showed 
an increased severity of asthma in asthmatic 
children of smokers compared with those of 
non-smokers. However, the association between 
passive smoking and asthma is not consistent in 
the various studies. 

Cotinine (the major nicotine metabolite)i Has 
been shown to be the biological marker of 
choice for passive smoking (0). The aim of this 
study was to investigate the relationship be¬ 
tween passive smoking and asthma in children 
by using this objective measurement of passive 
exposure to tobacco smoke. 


THIS MATERIAL BAY BE PROTECTED CY 
COPYRIGHT LAW (TITLE 1J U.S. CODE) 
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Table 1 


Couninr levels in unne of asthmatic children and referents in relation to parental smoking habits 


Parental smoking 

Asthma cases 

Cotinine levels (ng/ml) 

Referents 

Canine Ifcvrli (ng.'ml) 

.V' 

Geomcmc 

mean 

Range 

A' 

Geometric 

mean 

Range 

Neither 

12 

2.0 

0.6*9.0 

30 

2.0 

0 4-19 

Wne parent 

23 

13 * 

i.9-210 

29 

8.1 

1.1-36 

only father 

6 

B. 1 

4.2-20 

16 

5.8 

1.1-26 

only mother 

17 

1.5 

1.9-210 

13 

12 

2.9-36 

B* *th 

14 

24 '*• 

5.6-56 

18 

9.4 

1.3-44 

T.nal 

49 

io ••• 

0.8-210' 

77 

4.8 

0.4-44 


Statistically significant differences compared with referents (P < 0.05; P < OjQOTi). 


MATERIAL AND METHODS 
Subjects 

Fonr-nine consecutive new cases of children 
with asthma (mean age 7.5 years, range 3-15): 
were seen during February-April 1988 at the 
Depanmem of Pediatrics, Malmo General 
Hospital. The diagnosis of asthma was based 
on clinical history (he. recurrent episodes of 
cough and wheezing), and examination. At the 
.first admittance (usually with a note of re¬ 
ferral), a urine sample for cotinine analysis 
was collected. One parent was asked about 
both parents’ smoking habits by the physician. 
A non-smoker was defined as a person who 
had never smoked or had stopped smoking 
more than 0:5 years ago. The number of 
cigarettes smoked daily (1 g of pipe tobacco 
was approximated to equal one cigarette) was 
recorded. 

A referent group, from two schools, was 
examined during Octobcr-November 1987. All 
pupils and parents were asked to participate, 
but there was a non-response of 52 %. Thus, 
the population sample consisted of 77 children 
(mean age 8.9 years, range 7-10). One parent 
of each child was questioned on the telephone 
by a nurse about both parents’ smoking ha¬ 
bits. All parents filled out a questionnaire con¬ 
cerning respiratory symptoms; none of the 
children had asthma. 


The study was approved by the Ethics Com 
mirtee of the Lund University: 


Measurement of passive exposure to tobacco smoke 

A developed capillary gas chromatographic 
(GC) method, using selective-ion monitoring 
(SIM) with deuterium labeled cotinine as in- 
ternal standard, was used for the determination 
of cotinine in urine (17). The reproducibility of 
the method was good. The coefficient of varia¬ 
tion (CV), when analysing 12 different standard 
samples in urine at a concentration of 5 ng/ml 
was 5.2%. Because there may be seasonal dif¬ 
ferences in the passive exposure to tobacco 
smoke (e.g. variations in room ventilation, and 
being indoors) no urine samplfcs were obtained 
during summer. 


Statistics 

The cotinine values were non-normallv distribu¬ 
ted. Thus, for comparison between groups 
(asthmatic and referents) logarithmic transform¬ 
ation of the cotinine values was performed. 
Comparisons between groups were made with 
t-test and MannrWhitney U-tesi. Kruskal-WaJ- 
lis 1-wav ANOVA test was used for compari¬ 
sons within groups. Kendall’s tau C was used to 
calculate the association between parental 
smoking habits and cotinine in urine. 
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RESULTS 

Asthmatics versus rejerents 

In the asthmatic children, the prevalence of 
smoking among parents (mother and/or father) 
was not statistically significantly higher than 
among the referents (76% and 61 %, respective¬ 
ly: relative risk - rr - 1.97; 95% confidence 
interval 0.90-4.35; Table l)i However, ma¬ 
ternal smoking was more prevalent among 
asthmatics (63% and 40%, respectively; rr - 
2.56; 95% Cl * 1.23-5.32; etiolOgic fraction 
(EF) - 0:38). 

The intensity of smoking ( » number of ciga¬ 
rettes smoked by the parents/dav) was on aver¬ 
age, 14.2 (lather 5.7; mother 8.5) for the 
asthmatics and 10.6 (father 5.3; mother 5.3) for 
the referents. This difference was statistically 
significant for maternal smoking (Mann-Whit¬ 
ney U-test; ?<0.03), but not among fathers, 
nor both parents. No significant differences in 
the intensity of smoking were seen if only smok¬ 
ers were taken into account. 

There was a statistically highly significant 
difference between the eotinine levels in 
children of smokers compared with children of 
non-smokers, for both asthmatics and referents 
(geometric means: asthmatics: 2.0 and 16.4; 
referents: 2.0 and 8.6, P <0.00001; Kniskal- 
WalKs 1-way Anova; Table I). There were 
highly significant associations between the num¬ 
ber of smokers and eotinine levels [Kendall's 
tau C - + 0.70 for the asthmatics 

(F< 0.00001), and +0 55 for the referents 
(P< 0.00001)). If; only one parent smoked, the 
mother's smoking habits had greater influence 
on the eotinine level than the father's for both 
asthmatics and referents; however, these differ¬ 
ences were statistically significant only for the 
referents (P< 0.01: t * 3.6 and F - 0.1; t - 1.7 
respectively). 

The eotinine levels in the urine of asthmatic 
children were significantly higher than in those 
of the referents (Table I. P< 0 0005)j Further, 
the difference was present in all parental 
groups, except the non-smoker group* it was 


statistically significant among the "One parent" 
group (?< 0.05) and the “both parent" group 
(P< 0.001). 

There were 19 asthma cases and 10 referents 
with eotinine values ^20 ng/ml (without the 
range for the "neither-parent" exposed group: 
rr-4.2; Cl « 1.8-9:9). 


DISCUSSION 

In the present study, exposure to environmental 
tobacco smoke in asthmatic children was higher 
than among healthy children, as indicated by 
the prevalence and intensity of smoking in 
mothers, and the eotinine levels in urine in the 
children. 


This is in accordance with earlier studies. 
Thus, Cogswell et al. (3). showed a significantly 
higher prevalence of wheeling in 5-year-old 
children of smokers, compared with children of 
non-smokers, in a prospective siudv of children 
of atopic parents. Results by other investigators 
(12) indicated; that asthma svmpiom scores 
were higher in asthmatic childrrn of smokers 
than among asthmatic childrrn of non-smokers. 
McConnochie et al. (11) in a cohort stud' 
showed that maternal smokmv was a strong 
predictor of wheezing at age 1.3. In accordance 
with this it is interesting m nmc that in the 
present study, maternali smokmc *as signifir 
camly more prevalent amoni? .ivihmatics than 
among referents. The highest lonnine valuer 
(concentrations 30 ng'mh were lound imnnc 
children of mothers who smokrtftK asthma and 
4 referents); however, of these. %r\en also had a 
father who smoked. 

: possible mechanism rauMnie asthma mav 
passive smoking prrdisptws to respira- 
’ infections (4, 15). which m turn, damaito 
! respiratory epithelium AImii the repair ot 
} inflammatory changes rausrd infection*, 
not be complete because* the continuous 
are to tobacco smoke Thu v m a prosprt - 
live study of atopic babies. ih»- wheezing lent 
denev decreased in children *»i non-smokim: 
parents, compared with rhmlhrn «»l vmukers <.* » 
^Accor ding ly/ paxsrve^rnit>Mn«^p|K^ar> iu -aggra- 
si a le^of^brondhi al i - 
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10, 20). AJso, an< 
allergy to some of ihe components in tobacco 
smoke has been proposed (1). 

The non-response rate was high among the 
eligible referents. Thus, it is possible that rela¬ 
tively more smokers avoided joining the study. 
However, this is unlikely as in Sweden at the 
time of the study, the prevalence of smoking 
was 27% among both men and women (13), 
which is lower than in the present referents 
1 44 % and 40%, respectively). Also, as there are 
regional differences in smoking (18), there could! 
br a systematic difference between the areas 
from where the asthmatics and referents were 
recruited l 

The cotinine levels in our referents are in 
accordance with other studies of healthy 
children. Thus, in a study by Greenberg et all 
(h) 4 of infants under 3 year, the median value in 
' exposed infants” was 7.2 ng/ml. Greenberg et 
al. (7), also studied infants with a mean age of 
18 dfeys; the median level in children, “who 
excreted cotinine” was 9 ng/ml. Rylander et al. 

(l6)ifound a median of 9:7 ng/ml in “4-vear old 
children with smoking parents” and a median of 
3.8 ng/mli in “non-exposed” children. The 
levels in some of the present asthmatic children 
were even higher than in adults exposed experi¬ 
mentally to environmental tobacco smoke (ap¬ 
prox. 35 ng/ml i (17)). 



lowever, an alternative explanation could 
be that children with asthma have a higher 
uptake of nicotine from the lung. Thus, we have 
earlier seen higher lead levels in blood in 
children of smokers than in those of non-smok¬ 
ers (19), probably due to a small airways dys- 
lu notion, However, in the present study, the 
cotinine levels in healthy and asthmatic children 
oil non-smokers did not differ, which indicates 
that asthma is not the cause of increased coti¬ 
nine excreiiom 

Gotinine is particularly useful in the study of 
children, as cotinine has a long biological half- 
life in children (37-160 h (14)); ^SSSnrne^evelsj 
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Bener, A., Facharzt, A.R.A., and Al-Jawadi, T.Q., "Parental Smoking 
and the Risk of Childhood Asthma," Journal of Asthma 28(4): 281- 
286, 1991. 

The authors performed a cross-sectional study of 3300 school 
children aged 7—12 years. Reportedly, a survey of smoking habits 
and attitudes conducted in Saudi Arabia "showed a positive 
correlation between parental smoking and asthma." The authors 
conclude that "this study showed a significant link between parental 
smoking and chest wheeze or whistling, cough, and family history 
of rhinitis." They also claim that "the present study results are 
clear evidence of a definite association between smoking in the 
home and bronchial asthma in young children." 
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ABSTRACT IMM-IH 

In order to explbre the correlation between parents' 
smoking habits and bronchial asthma in children, we 
undertook a cross-sectional study of 3300 (54% males, 

46% females) school children aged 7-12 years old. A 
survey of smoking habits and attitudes conducted in Saudi 
Arabia showed a positive correlation between parental 
smoking and asthma. 




cough ^a ndianjiIvd ii^r^o^rfffrfflTs. Evidence is accumu¬ 
lating that there is a relationship between parental smok¬ 
ing and respiratory symptoms in Saudi children.. 
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present study resuits are clear evidence of a definite 
association between smoking in the home and bronchial 
asthma in young children, which not only may present 
immediate problems, but may also be a cause of illness 
in the future. 


INTRODUCTION 

The prevalence of asthma cannot be mea¬ 
sured accurately because there is no clear 
definition of the condition that allows an ob¬ 
jective measurement to be made (1); most 
estimates of the prevalence of asthma have 
* been based on data from questionnaires 
which ask about symptoms, such as wheez¬ 
ing, or about asthma diagnosed by a doctor. 
These estimates are likely to be inaccurate 
because of differences in interpretation of the 
term ‘Nvheezing" and differences in criteria for 
diagnosing asthma. The prevalence of asthma 
cannot be measured in terms of the preva¬ 
lence of lung function abnormalities since 
some asthmatic children have normal resting 
lung function (2,3). 

Among the harmful effects postulated for 
passive smoking is a possible association be¬ 
tween parental smoking and respiratory 
symptoms in children, which has been inves¬ 
tigated in a large number of studies. Much of 
the research has concentrated on young chil¬ 
dren and many of the results have been 
positive. Increased incidence of pneumonia 
and bronchitis (4-8). impaired lung function 
(9), coughs (10), and general respiratory 
disorders (11.12) have been shown in young 
children with smoking parents. In most of 
these cases it is the mother's smoking habit 
that has received special attention because of 
her greater contact with the child in infancy. 
Although there is evidence that there is a 
relationship between parents' smoking habits 
and respiratory symptoms in children, the 
mechanism is not yet clear. The fact may be 
that the mother s smoking irritates her child's 
lung and facilitates the spread of infection to 
the lower respiratory tract (4). 

The impact of parental smoking has also 
been detected in older children. Increased in¬ 


cidence of cough (13,14), wheeze (15); asthma 
(16,17), general respiratory diseases (18,19), 
and impaired lung function (20-22), are 
among those observed. 

A questionnaire survey was conducted in¬ 
to the habits, attitudes, and knowledge about 
cigarette smoking among 12- to 18-year-old 
Saudi boys attending a school in Riyadh: The 
prevalence of smoking among Saudi school¬ 
boys appeared to be considerably less than 
among their Western counterparts (23). More 
recently, two surveys were carried out con¬ 
cerning smoking habits among male students 
at the King Saud University in Riyadh, Saudi 
Arabia (24,25). These studies confirm the im¬ 
portance of peer group pressure and the plea¬ 
sure derived from smoking as the reasons for 
smoking. But the importance of religion and 
the financial cost of smoking differs marked¬ 
ly from Western studies. Religious teachings 
have not generally been shown to be signifi¬ 
cant factors in the secular Western countries. 
In these studies, 48% of boys who had never 
smoked thought that smoking contravenes 
the teaching of Islam and this factor must 
clearly be taken into account in any health 
education program. 

The harmful effects postulated for passive 
smoking is a possible association between 
parental smoking and respiratory conditions 
in children, which has been investigated in 
our present study. The association between 
parents' smoking habits and diagnosed bron¬ 
chial asthma in school children in Saudi 
Arabia is being explored. No previous report 
has addressed exposure of preschool and 
school children to cigarette smoke in Saudi 
Arabia. We also showed childrens cough, 
asthma, and wheezing bronchitis to be related 
to^parental smoking habits, maternal and 
paternal smoking habits separately, and 
overall family smoking. 
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^Parental Smoking and Childhood Asthma 
MATERIAL AND METHODS 

The children studied were the subjects of 
the cross-sectional population study con¬ 
ducted in Riyadh, Dammam, and Jeddah, 
cities of the Kingdom of Saudi Arabia, be¬ 
tween January 1986 and February 1989. 
Those regions were chosen because of their 
different climates. Riyadh is located in a dry 
inland area. Jeddah and Dammam are loca¬ 
ted in a humid coastal region. 

Riyadh, which has a dry climate, is the 
capital of Saudi Arabia and has a population 
of 2.5 million. Jeddah, which has a very 
humid climate, is a city of 1.5 million people 
on the coastal area. Dammam has a humid 
climate, and a population of 1 million people. 

The methods used included a self-admini¬ 
stered questionnaire to parents. Families 
were selected randomly. The questionnaires 
were completed by the parents with the help 
of senior medical students and under super¬ 
vision of the coinvestigators and clinicians. 
A total of 3300 Saudi school children were 
recruited in the study to give details on per¬ 
sonal data such as area of residence, social 
class, fathers occupation, mothers occupa¬ 
tion, age, sex, history of asthma, hay fever, 
eczema, family history of respiratory allergy, 
parental smoking habits separately and over¬ 
all, family smoking and cigarette consump¬ 
tion at home by parents per day. 

Data were analyzed on the IBM computer 
of the College of Medicine at the King Saud 
University. The statistical package program 
SAS was used to calculate chi-square values 
to assess the statistical significance of the con¬ 
tingency table (26). The computer package 
program GLIM was used to fit a generalized 
linear model to the data and to assess interac¬ 
tions between measured variables (27). The 
effect of parents* smoking on children’s 
respiratory symptoms was examined by 
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Table 1 . Percentage of Children's Cough Related 
to Parental Smoking 


PARENTS' 

DAMMAN 

JEDDAH 

Riyadh; 

SMOKING 

X 

NO. 

X 

NO: 

X 

NO. 

Father only 

9 

(88) 

15 

(ISO) 

10 

(07)i 

Mother only 

3 

(27): 

6 

(59) 

A 

(-43). 


p > 0.05, not significant 


Kingdom of Saudi Arabia. Parents of 3043 
children (92%) gave consent for study. There 
was no difference in the consent rate in the 
three regions (Riyadh, Jeddah, and Dammam) 
(p > 0.05); The age and gender distribution 
were identical and the distribution of social 
status was not significantly different in the 
three regions. The age range of the children 
studied was 7-12 years, with a mean 9.84 
years; 54% were male and 46% were female. 
There was no statistically significant dif¬ 
ference in area of residence. 

Table 1 shows prevalence of children’s 
cough related to parental smoking. As can be 
seen from this table, parental smoking had 
a significant effect on the frequency of 
children s cough, when maternal and pater¬ 
nal smoking were considered separately (p > 
0.05). Also, Table 1 shows that there was no 
considerable variation in parental smoking 
habits in three regions. 

Table 2 gives the prevalence of asthma 
among children who have never smoked re¬ 
porting frequent asthmatic attacks related to 
parental smoking when compared with asth¬ 
matic children with infrequent attacks. The 
expected relationship between asthmatic 


labie 2. Prevalence of Asthma Among Children 
Who Have Never Smoked Reporting Frequent 
Asthmatic Attacks (> 1/Month) and Infrequent At¬ 
tacks ( < 4/Year) Related to Parental Smoking 


logistic regression analysis. 


FREQUENT 

infrequent 


PARENTAL 

ASTHMA 

asthma 


SmOKINC HABIT 

attacks 

attacks 

RESULTS 

iEITHER OR BOTH) 

X 

NO. 

x no. 


Yes 

78 

(268) 

6 (208) 

In the population study, questionnaires 

No 

22 

(77V 

91 (2036) 

with a letter of explanation, were distributed 

Toul 

100 

(345) 

100 (22441, 


to the parents of 3300 children of the p < o ooot. highly significant. 
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Table 3. Number of Cigarettes Smoked at Home by Father 


NUMBER OF CICARrmS smoked 

DAMMAM 

JEDDAH 

RIYADH 

\ 

NO. 

\ 

NO. 

\ 

NO. 

< S cigarettes/day 

30 

(277) 

23 

1234) 

23 

(248) 

About 10 cigarettes/day 

5 

(40) 

14 

(140) 

6 

(70) 

About 20 cigarettes/day 

0 

(0) 

4 

(40) 

0 

(0) 

> 20 cigarettes/day 

0 

(0) 

2 

(14) 

1 

(0) 

Nonsmoker 

65 

(601) 

59 

(607) 

71 

(770) 

Total 

100 

918 

100 

1035 

100 

1088 


p < 0.001, highly significant. 


• attacks in children and parental smoking 
habits appeared to be very significant. The ef¬ 
fect of smoking on wheezing was highly signi¬ 
ficant (p < 0.001). 

Table 3 shows the distribution of cigarettes 
smoked per day by fathers at home in Saudi 
Arabia. A statistically significant association 
was found between cough and the number of 
cigarettes smoked per day at home by fathers 

(p < 0.001). 

Table 4 shows the distribution of cigarettes 
smoked per day by mothers at home in Saudi 
Arabia. A statistically significant positive 
association was found between cough and 
number of cigarettes smoked per day at home 
by mothers (p < 0.001). 

The influence of smoking in the house 
seems to strongly influence the expression of 
wheeze and asthma in children. In Jeddah, 
22% of asthmatic children have fathers who 
smoke compared with only 8.1% of nonasth¬ 


matic children. In Dammam, 16% of asthma¬ 
tic children have fathers who smoke com¬ 
pared with only 5.14% of nonasthmatic 
children. Similarly, 23.36% of asthmatic chil¬ 
dren have fathers who smoke compared with 
only 8J9% of nonasthmatic children in 
Riyadh. 

Table 5 shows the result of logistic regres¬ 
sion analyses for the association between res¬ 
piratory symptoms and parental smoking for 
all of the children. Multivariate logistic re¬ 
gression was estimated which predicted asth¬ 
ma among children from mothers smoking 
habits, the smoking habits of fathers, as well 
as whether the child had a wheezy chest or 
“whistling," “rhinitis," and “allergies." Signifi¬ 
cant associations were found between passive 
smoking and “wheezy chest or whistling" (p 
< 0.0001); “usually cough” (p < 0.0001); 
“child has family history of asthma" (p < 
0.0001) and “child has rhinitis" (p < 0.0001). 


Table 4. Number of Cigarettes Smoked at Home by Mother 


number of cigarettes smoked 

Dammam 

IEDOah; 

RIYADH 

"W 

no 

X 

no 

X 

no 

< 5 cigarenes/day 

H 

<971 

111 

(1181 

20 

(215) 

About 10 ctgarenn/day 

5 

1471 

6 

(82) 

4 

(41) 

About 20 cigarenes/day 

0 3 

(31 

2 

(41) 

0.2 

(2) 

> 20 cigarettes/day 

0.1 

(1) 

2 

(16) 

0 

(0) 

Nonsmoker 

83 6 

(770) 

75 

(778) 

75.8 

(830) 

Total 

100 

918 

100 

1035 

100 

1086 


p < 0.00 U highly significant. 
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Table 5. Results of Logistic Regression Analysis Showing the Association 
Between Respiratory Symptoms and Parental Smoking for All Children 


VARIABLES 

COEFFICIENT ESTIMATE 

t-STATISTICS 

Father smokes 

0.139 ± 0.029 

4.79 b 

Mother smokes 

0.038 ± 0.027 

1.38 N$ 

Chest wheezy or whistling 

0.144 ± 0.023 

6.72 b 

Usually cough during the day or night 

0.177 * 0.021 

8.35 b 

Child has family history of asthma 

0.192 ± 0.022 

8.42 b 

Child has rhinitis 

0.069 * 0.027 

3,07* 


NS: Not Significant. 
a Significant at p < 0.002. 
b Significant at p < 0.0001. 


CONCLUSION 


Evidence is accumulating that there is an 
association between parent’s smoking habits 
and respiratory symptoms in children^^^ 
udiajshowed^ajs4significanU|link*betweer 

Saudi* 



smoKtni 

^Fathers’ smoking had more influ¬ 
ence on children’s asthma than mothers’ 
smoking. It was shown that few women 
smoke cigarettes which is probably due to the 
following: (1) smoking is not common among 
Saudi women due to Saudi culture and (2) 
more likely because of the school of Islamic 
though forbids smoking, considering it both 
distasteful and unlawful. 
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on the respiratory health of 17,962 Canadian schoolchildren in 
kindergarten through second grade. Based on data from 
questionnaires, the authors reported that "increased reports of 
physician-diagnosed asthma were significantly associated with 
exposure to environmental tobacco smoke (OR = 1.4), living in a 
damp home (OR = 1.5), the use of gas for cooking (OR = 2.0) and 
the use of a humidifier (OR = 1.7)." The authors also reported 
that "wheezing without a diagnosis of asthma" was associated with 
ETS (OR = 1.4), home dampness (OR = 1.6) and humidifier use (OR = 

I. 4). Gas cooking was reportedly not associated with "wheezing 
without a diagnosis of asthma." 
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Childhood Asthma and the Indoor 
Environment* 


Carolien Dekker, B.Sc.; Robert Dales, M.D., F.C.C.P; 
Sheryl Bartlett , Ph.D.; Bert Brunekrtef Ph,D .; and 
Harry Zwanenburg, M.D. 


To investigate the influence of indoor air quality on respi¬ 
ratory health, a questionnaire-based study of 17,962 Ca¬ 
nadian schoolchildren in kindergarten through grade 2 was 
carried out in 198$. The present report focuses on associ¬ 
ations between several indoor environmental factors and 
childhood asthma, increased reports of physkaan-diag- 
'Bosed asthma were significantly associated (p<0.001) with 
exposure to environmental tobacco smoke (OR = 1.4), living 
in a damp home (OR = 1.5), the use of gas for cooking 
(OR = 2.0) and the use of a humidifier (OR = 1.7). ^jVbeezing* 

Asthma, one of the most common respiratory dis- 
eases, affects about 5 percent of the general 
population and 7 to 10 percent of children. 1 - 2 Over the 
past 20 years, increases in asthma morbidity and 
mortality' have been reported in several countries. >T 
The reasons for this are not fully understood, but 
increased exposure to various indoor allergens may 
play a role.® 

In industrialized countries, the majority of the 
people spend more than 90 percent of their time 
indoors, 9 and thus have long duration of exposure to 
the potentially harmful airborne contaminants com¬ 
monly found indoors. This is especially true for 
countries such as Canada with long cold winters. 
Installing additional insulation for energy’ conservation 
has reduced air exchange rates and may have increased 
the concentrations of indoor pollutants. 10 Exposure to 
contaminants from gas cooking, environmental to* 
baceo smoke and molds in the home may increase the 
risk of respiratory illness. 10 “ 12 
This report focuses on the influence of the indoor 
environment on asthma in a population of Canadian 
schoolchildren: To avoid referral bias, such as may be 
found in clinical studies, we also studied children with 
persistent wheeze but without physician-diagnosed 
asthma. Without the label of asthma, they would 
perhaps be less likely to have been counselled by a 
physician and less likely to have modified their home 
environment. 

•From the Health Protection Branch. Health and Welfare Canada. 
Ottawa. Ontario (Ms. Dekker and Drs. Dales. Bartlett and 
Zwanenburg): the Department of Environmental Health I'niveti 
sity of VYagentngen^ The Netherlands (Ms. Dekker and Dr 
Briinekreef); and the Department of Medicine and Epidem»ol«>gy 
University of Ottawa. Ottawa Ontario, Canada (Dr. Dales) Dr 
Dales is Career Scientist; Ontario Ministry of Health 
Manuscript received September 2$; revision accepted Februar* 20 
Reprint requests Dr Dale*. Environmental Health Center. Rm 334'. 
Tunneys ftsture ; Ottawa. Ontario, Canada K1A 063 
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without a diagnosis of asthma also was associated (p<0.01) 
with environmental tobacco smoke (OR = 1.4, home damp¬ 
ness (OR = 1.6) and humidifier use (OR = 1.4), but not with 
gas cooking. Thus, several modifiable risk factors for 
respiratory illness may exist in Canadian homes. Further 
research is required to determine the nature of these cross- 
sectional observations. (Chest 1991; 100:922-26) 


Cl = confidence interval; OR = odds ratio 


Subjects and Methods 

Study Population and Survey Procedures 

The data used in this study were obtained from the 1968 Canadian 
Air Quality and Health Study, a questionnaire-based study of 
respiratory health and the indoor home environment 

The questionnaire was develbped from the 1978 American 
Thoracic Society —Division of Lung Disease questionnaire, the 
questionnaire used in the Harvard Six Cities study, the question¬ 
naire used in the Canadian Community Child Health stud* and the 
Environmental Inventory Questionnaire 11 ll * t% 'It was administered 
between March and April 1988 in 30 communities spanning the 
East to West coasts of Canada. The communities, all with*ail 
significant local industrial sources of air pollution, represented m 
repons with differing estimated exposures to sulfate air pollution 
These regions were: Southwestern and Central Ontario which had 
relatively high sulfate exposure. Quebec and the Maritime* which 
Had medium exposure, and Saskatchewan and ! British Columbia 
which had low exposure. The health effects of ambient &ir< pollution 
will be presented elWwhere. 

Schoolchildren (n = 17.962) attend mg kindergarten through gr*dr 
2 received the questionnaire at school; parents or. guardian* 
answered 14.948 of the questionnaires. For the purpose *>f rhiv stiidv 
only the 14.059 children between 5 and 6 vears of age wrrr 
included. Those with cystic fibrosis <n * 17) and those who lived in 
mobile homes, tents, vans, trailers and boats tn *547* were n 
eluded 

Of the remaining 13,496 children. 10.819 children wrrr cUstihfd 
into the following three studv groups 

1. Children with wheezing most days or nights of vWnne 
apart from colds, or attacks of shortness of brraih with 
wheezing. but w-ithout physician-diagnosed oiHm* 

in *978). 

2 Childreniwith currenl asthma whose parents amwenrd v*-% 
to the questions. "His a doctor ever said this child 
asthma’” and "Does he or she still'have asthma ’"' n - fvW 

3 A comparison group of children without persistent o«jgjv 
wheezing, persistent phlegm, diagnosed asthma and *• 
had no reported chest illhess. pneumonia or bn»rx Hiti* 
within the past year in *9.207) 

The 2.676 remaining children did not fall into am of the 
categories: These children would have reported am ofthe toll* none 
wheezing onK with colds, previous but not currenl asthma pervi*) 
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Table 1 — Sociodcmographic Characteristic* of Children in Cohort • 




Study Groups 


Characteristics 

Asymptomatic 
(n-9.207) 

Wheezing 

Syndrome 
(n *978) 

Current 
Asthma 
in * 634) 

Age (vr) 

5 

19.3 

21.8 

18 8 

6 

31.7 

33.0 

29 0: 

7 

33.4 

30.4 

38 2 

8 

15.6 

14.8 

140 

Sex of child ; 

M 

49.3 

57.lt 

62 9t 

F 

50.8 

42.9 

37 1 

Race 

White 

96.5 

96.2 

96 5 

Other 

3.5 

3.8 

3 5 

Maximum parental education 

High 

54.4 

49.7t 

53 6 

Low 

45.6 

50.3 

46 4 

Sex of respondent 

M 

17.8 

14.lt 

11 8t 

F 

82.2 

85.9 

56 2 

Crowding (persons per room) 

SO. 75 

70.8 

72.0' 

76 Ot 

>0.75 

29.2 

28.0' 

24.0 


•Values are expressed in percentages. 

tDifference from asymptomatic group statistically significant at p<0.01. 


ent cough or phlegm, recent chest illnesses, pneumonia or bron¬ 
chitis. 

Environmental tobacco smoke exposure was characterized by the 
number of household smokers. Home dampness and mold was 
defined as the presence of any one of the following: visible mold 
growth, wet or damp spots on indoor surfaces or basement water 
damage or leaking. Gas goo Icing was defined as the use of natural 
gas as the primary cooking fuel. Humidifier use was considered 
present if it was used at least three times weekly. 

Covariables used to adjust the association between exposures and 
illness were the following: age. race, sex of child, highest level of 
education achieved by either parent (no post-secondary; at least 
some post-secondary), sex of respondent, region of residence and 
household crowding (persons per room) 

Statistical Methods 

Associations between exposures and health cxjtcomes were as¬ 
sessed using chi-square tests of significance. The resulting OR with 
95 percent confidence intervals were reported. To control for 
potential confounding factors, the OR were adjusted using multiple 
logistic regression and the maximum likelihood method, and the 
corresponding95 percent confidence intervals were computed. The 
adjustor covariables were age. race, sex of child: parental education, 
sex of the respondent, region of residence, crowding, dampness, 
gas cooking and environmental tobacco smoke. The exposure 
variables (humidifier use, pets, heating fuels and heating systems) 
were each entered in the model separately. Prevalences of the 
environmental i exposures and the covanables were reported for 
each of the three study groups. All statistical analyses were done 
using the Statistical Analysis System . 1 * 

Results 

The prevalences of asthma and the wheezing syn¬ 
drome were 4.7 and 7.2 percent, respectively Age 
and race distributions were similar across all three 


study groups (Table 1)j Prevalences of childhood 
asthma and wheezing were higher among bo vs and 
among children whose questionnaires were completed 
by a female respondent. Wheezing but not asthma 
was more common among families with lower educa¬ 
tion, whereas asthma but not wheezing was more 
common in non-crowded homes. 

As shown in Table 2, smoking, gas stove use. home 
dampness and humidifier use were more common in 
the homes of wheezing and asthmatic children than in 
the homes of asymptomatic children tp<0 05V The 
presence of furry or feathered pets appeared to be 
more common in the homes of wheezing children 
(p<0.05) and least common in the homes of asthmatic 
children: Cas and oil were more commonly used as 
heating fuel and forced air as a heating system in the 
homes of the asthmatic children than in the home* of 
asymptomatic children (p<0.05). 

Table 3 shows the crudfc and adjusted OR with 95 
percent confidence intervals for various home envi¬ 
ronmental factors. Smoking in the home was signifi¬ 
cantly associated with both wheezing and asthma 
(p<0.001). A dose-response relationship was 
that iSs die OR were larger when two or more smokers 
were present in the home than when there wav just 
one smoker. Home dampness and mold and the 
frequent use of a humidifier also were significantly 
associated with both wheezing and asthma .p<0 OK 
The crude associations observed fqj^gas stove use 
persisted only for asthma after adjusting for the 
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Table 2 —Prevalences of Indoor Environmental Factor s in the Three Study Groups 




Study Groups 


Indoor Exposure 

Asymptomatic 
(it-9*207) 

Wheezing 

Syndrome 
(n = 978) 

CurTcnl 
Asthma 
(n - 634 ' 

No. ofhousehold smokers: 

0 smokers 

49.8 

38.3 

39.3 

1 smoker 

27.7 

29.55 

30 9§ 

>1 smoker 

22.5 

32.25 

29 94 

Gas cooking 

Present 

4.8 

6.5t 

9 45 

Absent 

95.2 

93.5 

90 6 

Dampness 

Present 

34.9 

47.15 

46 35 

Absent 

65.1 

52.9 

53.7 

Use of humidifier 

Present 

24.8 

20.75 

34 84 

Absent 

75.2 

70.3 

65.2 

Furry or feathered pets 

Present 

47.3 

50.4 

43 1 

Absent 

52.7 

49.6 

56 9 

Type ofheating fuel 

Gas 

30.2 

32.6t 

36 65 

Oil 

17.2 

16.3 

25 25 

Wood 

13.8 

13.3 

8.3 

Electricity 

37.6 

34.2 

28 O' 

Other 

1.2 

1.6 

19 

Type ofheating system 

Forced air 

38.2 

37.9 

46 61 

Baseboard heater 

31.6 

33.3 

30 5 

Wood stove 

26.0 

23.9 

18 8 

Other 

4.2 

5.0 

A 1 


•Values are expressed in percentages. 
tpcO.OS (two-sided). 

*p<0.01 (two-sided). 

§p<0.001 (two-sided). 


Table 3 —Odds Ratios (95% Confidence Intervals) of Indoor Factors for Childhood Asthma or Wheeling 

Compared with Asymptomatic Childrenf 


Study Croups 



Wheezing Syndrome 

Crude OR Adjusted OR 

Crude OR 

Current Asthma 

Adjusted OR 

Environmental tobacco smoke 





1 vs nonsmokers 

1.39 

1 39 (1.17. 1.65)+ 

1.42 

1 40 .1 13 1 73" 

>1 vs nonsmokers 

1.86 

1.72 (1.44. 2.05)* 

1.69 

1.59 1 1 28. 1 98)* 

Dampness 

1.66 

1! 61 (1.39. 1.85)* 

1.61 

1 46 ( ] 22, 1 74;*' 

Gas cooking 

1.37 

1 04 (0.77. 1.42) 

2.04 

1 95 i l 41 2 681* 

Use of humidifier 

1.26 

1.35 (1.15. 1.59)* 

1.62 

1 66 A 36. 2 Oli 1 * 1 

Furry/feathered pets 

1.14 

1 04 (0.90. 1.21) 

0.64 

0 77 , 0 65 0 93" 

Type ofheating fuel 





Cas-electncity 

1.19 

1.09 (0.85* 1.41) 

1.63 

1 33 . 0 95 l ST 

Oil-electricity 

1.18 

0 85 (0.65. 1.12) 

H98 

1 35 . 0 97 l ST 

Wood-electricity 

1.06 

1 03 (0.80. 1.31) 

0 81 

0 76 (0 52 t 10 

Type of heating system i 





Forced air-electncity 

0.94 

0.84 (0.69. 1.03) 

1.26 

1 12 >0 88 1 42- 

Wood stove-elect ncitv 

0 87 

0 89 (0.73: 1.07) 

0 75 

0 83 -0 64 1 (7T 

•See statistical methods section 

in text for description of methods used i 




tp<0.05 (two-sided). 
*p<0.01 (two-sided). 
§p<0.001 (two-sided). 
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covariables (p<0.001), The association between 
wheezing and gas cooking was influenced by region: 
the crude OR was significant only for Central Ontario, 
2.1 (95 percent Cl 1,0, 4.2), The OR for the other 
regions ranged from 0.66 to 1.64 but all Cl included 
1. The presence of furry or feathered pets was less 
prevalent in the homes of children with asthma 
(p<0.05) but not with wheezing Crude associations 
observed between heating fuels and symptoms did not 
persist following adjustment. The individual OR for 
each of the aforementioned indoor exposures were 
relatively small (less than or equal to 2.04), This means 
that the odds of having the symptom when exposed to 
any individual risk factor are generally less than twice 
the odds of having the symptom when not exposed. 
The risks, however, were higher in the 1 percent of 
the subjects who were exposed to more than one nsk 
factor. In particular, the OR for the association be¬ 
tween asthma and exposure to tobacco smoke, damp¬ 
ness and mold and gas stoves together was 5 4 (95 
percent Cl 2.7, 9.5), The maximum proportions of 
asthma attributable to exposures, ie r attributable risks, 
were 0.22 for tobacco smoke, 0.19 for dkmpness and 
mold and 0.02 for gas stoves. 

Discussion 

The present krge cross-sectional study indicated 
that gas cooking, exposure to environmental tobacco 
smoke, home dampness and humidifier use were 
associated with the prevalence of current asthma. The 
latter three exposures were associated with wheezing. 
The OR were generally less than 2 for individual 
exposures, suggesting effects that were not very large. 
Although the OR were low, a relatively high proportion 
of subjects were exposed, resulting in important 
attributable risks: approximately 20 percent for each 
of tobacco smoke, and home dampness and mold. 
Misclassification of exposure and outcome variables 
(measured crudely by questionnaires) could have re¬ 
duced the observed OR. 

Underdiagnosis and undertreatment of childhood 
asthma have been reported to occur . t7JB A diagnosis 
of asthma requires a visit to the physician which could 
be influenced by the socioeconomic status of the 
family. Moreover, a visit to the physician does not 
guarantee a correct diagnosis. First, a physician has 
to recognize that the child has asthma and, second, 
there is evidence that physicians d6 not want to 
stigmatize a child with this diagnosis. 171 * For these 
reasons we also looked at children with wheezing but 
without physician-diagnosed asthma. Another reason 
for looking at this group w-as that families with known 
asthmatic children may modify their home and thereby 
obscure relationships between asthma and the indoor 
environment: Our finding that pets were less likely to 
be present in homes of asthmatic children supports 


the hypothesis that independently or upon the advice 
of a physician, allergenic pets have been kept out of 
the home. 

Our results are consistent with those of others 12 J * 211 
in showing that home dampness is associated with 
both current asthma and wheezing syndromes. How¬ 
ever, the results do not allow identification of causali 
mechanisms. Home dampness reflects inadequate 
ventilation which may cause increased concentration 
of various contaminants. House dust mites and fungi 
are both known to be more prevalent in damp homes, 
and they are also both known to produce substances 
that may trigger allergic reactions; 10 Fungi may, in 
addition, produce mycotoxins causing adverse health 
effects, 10 but there is yet very little direct evidence 
showing that this mechanism is responsible for the 
observed associations between home dampness and 
respiratory disease. 

Independent of reported home dampness and visi¬ 
ble mold growth, humidifier use was associated: with 
both wheezing and asthma. Possible explanations 
include air contamination by microorganisms coloniz¬ 
ing wet surfaces or particles from the water supply. 
Alternatively, the presence of wheezing or asthma may 
have prompted parents to humidify the air hoping to 
relieve symptoms. Fielding and Phenow, 22 in a recent 
review, pointed out that some studies but not others 
have been able to detect adverse effects of environ¬ 
mental tobacco smoke exposure on asthma. Our results 
^clearly support such an association. The OR was 
approximately 1.5, highly statistically significant at 
p<:0.001, and a dose-response gradient was detected. 

Gas cooking which emits nitrogen dioxide has 
variably been associated with increased respiratory 
symptoms. 11 * 23 24 We demonstrated statistically signifi¬ 
cant effects which persisted for current asthma but 
not wheezing follbwing adjustment. This finding must 
be treated with caution, however, because of the few 
subjects with asthma in our study who were exposed: 
(n = 60). It is possible that unmeasured characteristics 
of this particular group are in fact responsible for the 
observed association with gas cooking 

Apart from indoor pollutants, we found: that the sex 
of the questionnaire respondent was related to the 
reporting of asthma and wheeze. Apparently, female 
respondents (usually the child's mother), were more 
aware of their children’s symptoms than male respond¬ 
ers. We therefore recommend that this potential 
confounder be taken into consideration when planning 
future studies. 

Modifying the indoor environment is an important 
consideration in asthma management. Clinicians often 
emphasize dust control, removal of furry or feathered 
pets from the home, and more recently, avoidance of 
environmental tobacco smoke. We have ftteruLcross- 
sectional associations between several modifiable inr 
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door exposures and respiratory illness. Considering 
the prevalence and morbidity attributed to asthma in 
our society, the influence of these exposures deserves 
further study. 

ACKNOWLEDGMENT: We tlunlc Dr. C Franklin (toxicologist). 
Dr. A. Gilinan (toxicologist). Dr. J. D: Miller (mycologist), Mr M. 
Raizenne (research administrator), and Dr R. S. Tobin (microbiol¬ 
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Pediatric Pulmonology 10fl23-l31 (1991) 


'Acute Effect of Passive Smoking on Lung Function and 
Airway Responsiveness in Asthmatic Children 

^Maike Oldigs, mo, Rudolf Jorres, MS, and Helgo Magnussen, mo 

Summary. The effect of a 1-hour exposure at rest during passive cigarette smoking (20 ppm i 
CO) or Sham was investigated in 11 children with bronchiaJ asthma (age range, 8-13 yr: ten 
boys, one girt). Nine of the subjects were on regular therapy with inhaled 3 2 *agomsts and 
disodium cromogiycate. Both drugs were withheld at least 6 hours prior to each study session. 

Exposure was performed in an environmental chamber. Before and immediately after exposure, 
lung function and symptom scores were determined. After exposure, a histamine inhalation 
challenge was performed to determme.the concentrations that caused a 100% increase in SRaw 
( p C too SRaw) and a 20% fall in FEV,. (PCaoFEV,); Mean (SD) SRaw before and after Sham was 
87 (3.6) and 9,0 (3.2) cmH ? 0*s. and mean FEV, (SD) was 1.97 (0-32) and 1.98 (0 40) L. 
respectively. Before and after cigarette smoking, mean SRaw (SD) was 10.4 (5.3) and 9.4 (33) 
cmH ? 0-s. and mean FEV, (SD) was t .95 (0.37) and 1.94 (0.35 L. respectively. Geometnc mean 
(SD) PC 100 SRaw and PC^FEV, after Sham i was 1.39 (3.0) and 070 (27) mg mL and after 
passive smoking 1.65 (2.5) and 0.96 (2.3) mg/mL. respectively. There were no statistical differ¬ 
ences m lung function and PC values between Sham and passive cigarette smoking. The maim 
symptoms dunng passive smoking were irritation of the eye and the nasopharynx. Our obser¬ 
vations suggest that in children with mild bronchial asthma 1 hour of passive cigarette smoking 
does not cause consistent changes of lung function and bronchial responsiveness. Pediatr 
Pulmonol 1991; 10:123-131. 

Key words.^Environmental chamber exposure^)re-exposure and Sham exposure com^ 
parisons; symptom scores; specific airway resistance and FEV,; 
urinary cotinine concentration ) 

J ) 


INTRODUCTION 

Subjects with bronchial asthma are characterized by 
airway hyperresponsiveness to a variety of stimuli. Cig¬ 
arette smoke is considered to be a common stimulus that 
may affect subjects with asthma. 1 " 3 In children; the ad¬ 
verse effect of chronic passive smoking on respiratory 
symptoms has received increasing attention. 4_r In some 
of these investigations an association between parental 
smoking habits and acute lower respiratory illness, 8 ' 12 
respiratory symptoms, 13 " 16 prevalence and severity of 
asthma, 13 * 17,18 impaired lung function, and bronchial 
responsiveness ,0 ' 12 * l3 * ,6 !7J9 ~ 23 could be demonstrated. 
Ih contrast to chronic exposure, little is known on the 
acute effect of passive smoking in children. We therefore 
studied symptoms, lung function, and airway respon¬ 
siveness of children with bronchiaJ asthma before and 
after 1 hour exposure to cigarette smoke as compared to 
control conditions. 


years [mean (SD) 10.4(I.4)iyrJ. Individual patient char¬ 
acteristics are given in Table 1. 

The diagnosis of bronchial asthma was established im 
all children within at least I year before entering the 
study and patients had been followed for a longer period 
of time in our out-patient department. The children'were 
not selected on symptoms induced by previous exposure 
to cigarette smoke. Diagnosis was based on typical 
symptoms, reversible airflow obstruction, bronchial hy¬ 
pe rrespon si ve ness to histamine, and a postitive prick 
skin test to at lfeast one common allergen (AJlergo- 
pharma. Reinbek, Germany): Six of 11 patients showed 
elevated IgE (>150 lE/mLK and 6 children had ani 
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TABLE 1—Data of Individual Patients 


Paiiem 

Sex 

Age 

iyn 

Weight 

ifcgl 

Htichi 

icmi 

Atopy 

IgE 

UEmL) 

Eosinophils 
• counts, mm'l 

PEF m .„ 

fLmint 

PEF^ ( 

(Lmint 

VC J 

L BTI*h 

FEV, 
t** pred.i 

PC : „FEV7 

fmg.mL) 

Therapy* 

1 

M 

i: 

50 

165 


92 

563 

400 

480 

3.68 

97 

0.09 

B.D 


M 

13 

42 

154 

< 4 . 

114 

350 

280 

330 

2.18 

76 

0 34 

B.D 

3 

M 

ii 

35 

142 


524 

422 

320 

440 

2:35 

97 

0.73 

B.D 

4 

M 

9 

38 

140 

4 . 

219 

100 

300 

380 

2:46 

1 10 

1.25 

B.D 

5 

M 

10 

35 

150 

4 

518 

441 

280 

340 

2:48 

88 

1.72 

B.D 

6 

Mi 

11 

40 

149 

4 

146 

319 

300 

380 

2.60 

11! 

1.02 

B.D.iC 

7 

M 

11 

41 

151 

+ 

101 

J81 

330 

400 

2.60 

107 

1.13 

B.D 

8 

M 

9 

40 

141 

4 

269 

143 

240 

270 

1.90 

85 

Oil 2 

B.D 

9 

M 

8 

26 

137 

4 

137 

147 

210 

330 

1.82 

90 

1.28 

— 

10' 

M 

10 

36 

142 

•* 

361 

422 

280 

350 

3.00 

130 

0 46 

B.D 

11 

F 

10 

35 

143 

4 - 

185 

293 

150 

220 

2.20 

98 

0.30 

— 

Mean 


10 4 

38 

147 


242 

307 

281 

356 

2.48 

99 

0.54 


SD 


14 

6 

8 


159 

149 

65 

73 

0.52 

15 

2.70 



*\'C. inspired vnai capacity. For other definitions see lext. 

^Geometric mean values and geometric standard deviations of mean. 

'Therapy: B, inhaled j3 : *aeomsis: D. disodium cromogiycate: jC. inhaled corticosteroids. 


increase of eosinophils in peripheral blood (> 300/ 
mm*'). 

In al! subjects the severity of asthma reqpired a long¬ 
term therapy, which had to be continued'in 9 of 11 chil¬ 
dren during the study period. All children on therapy 
received disodium cromogiycate, two puffs two to four 
times per day. Each puff of disodium cromogiycate ( I 
mg) was combined with 0.05 mg fenoterol (Ditec) or 0.5 
mg reproterol (Aarane)as a 3 : -adrenoceptor-agonist. An 
additional subject inhaled beclomethasone dipropionate 
(400 pg/day). In all children, this therapeutic regime was 
sufficient to control the disease and allow normal activ¬ 
ities. This is also reflected by the minimum morning, 
before therapy (FEF min ) and maximum daytime peak ex¬ 
piratory flow values (PEF max ), which were measured 
regularly (Table 1). Ih the 9 asthmatic children receiving 
regular therapy, the severity of the disease allowed dis¬ 
continuation of inhalation therapy at least 6 hours prior to 
each study session without precipitating symptoms or 
deteriorating lung function (subject no. 6 continued be- 
clomethasone inhalation during the study period). 

Spirometry, measured at Jbast 6 hours after inhaling a 
bronchodilator, was within normal limits. In all children 
the provocative concentration of inhaled histamine nec¬ 
essary to decrease FEV, by 20% from baseline was less 
than 8 mg/mL (Table 1)l thus demonstrating airway hy¬ 
perresponsiveness (see Histamine Inhalation Challenge, 
below): During the study period and within the 2 weeks 
preceding the study no child suffered from an upper res¬ 
piratory tract infection or experienced an uncommon bur¬ 
den of allergen: therefore, all included children were 
considered to be currently clinically stable. None of the 
children had ever actively smoked cigarettes: six of them 
were exposed to cigarette smoke at home (Table 2). Chil¬ 


dren and parents were informed about the aim of the 
study and gave their consent. 

Cigarette Smoke Exposure 

Exposure Chamber 

The study was performed in a 24: m 3 exposure cham¬ 
ber. To ensure homogeneous concentration of cigarette 
smoke the air was moved!by fans. Sampling pans were 
distributed within the chamber to check for gradients of 
gas concentrations and panicle density. Cigarette smoke 
was generated by a smoking machine designed in our 
laboratory that took one puff per cigarette per minute 
(according to DIN 10240). To achieve the target concern 
tration of about 20 ppm CO, on average two cigarettes 
were smoked simultaneously. We used filter cigarettes of 
a leading brand with a nicotine content of 0.9 mg and tar 
content of 13 mg per cigarette. 

Measurement of Exposure Conditions 

The level of cigarette smoke exposure was determined 
by measuring CO. NO*, panicle density, nicotine, ac¬ 
etaldehyde. formaldehyde, acrolein, and ammonia. Com 
Generation of CO was measured continously by an infra¬ 
red gas analyzer (Unor 6N. Maihak AG. Hamburg. 
Germany): its calibration! was checked daily bv a ceni- 
fied span gas (Linde AG. Uiuerschleissheim Germany). 
Concentration of NO x was measured by a chemilumines¬ 
cence nitrogen oxides analyzer (8840. Monitor Labs 
Inc., San Diego, CA). which was calibrated regularly by 
a permeation tube calibrator (model 8550. Monitor Labs 
Inc.. San Diego, CA): Panicle density was monitored 
continuously by measuring optical panicle density 
(RAM-1, GCA/Environmentali Instruments. Bedford. 
MA) using a 4 p.m precollector. Optical particle density 
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TABLE 2—Ratios of Urinary Cotinine to Creatinine and 
Reported Parental Smoking Habits ^ ___ 


Patients 

n© 

Cotimne/creatimne 

inc-mci 

Paternal 

smoking 

Maternal 

smoking 

I 

9 4 

+ 

- 

2 

5.1 


- 

3 

33.6 

- 

- 

4 

2:8 

+ 

- 

5 

1.5 

- 

- 

6 

0.4 

- 


7 

3.5 

- 

+ 

8 

0 

- 

- 

9 

12.5 

+ 

- 

10 

0 

- 

- 

11 

0 

- 



was calibrated in regular intervals gravimetricaliy by tak¬ 
ing filter probes (Millipore. FALP 03700, Type FA) 
from total sampling volbmes of 17-73 litres of air. Nic¬ 
otine, acetaldehyde, formaldehyde, acrolein, and ammo¬ 
nia were determined using commercially available sam¬ 
ple tubes and filters at sampling volumes ranging 
between 3 and 100 L of air. Analysis was performed by 
gas chromatography (nicotine), by high performance liq¬ 
uid chromatography (acetaldehyde,"formaldehyde, ac¬ 
rolein), and by the indophenol method VDI 2461 (am¬ 
monia), Temperature and relative humidity were 
measured at the beginning and at the end of each expo¬ 
sure. 

Estimation of Chronic Smoke Exposure 

To estimate chronic passive smoke exposure at home 
we measured urinary cotinine concentration as a biolog¬ 
ical marker. Cotinine was determined in triplicate from 
morning urine specimens collected on the second study 
day. Urine cotinines were obtained in an environment 
free of smoking. Urine was stored at -20°C until as¬ 
sayed. Cotinine was measured by RIA 24 and corrected 
for creatinine excretion (Table 2). 

Assessment of Symptoms 

The chest of each subject was auscultated before and 
immediately after exposure. To estimate seventy of 
symptoms induced by exposure, the children and their 
parents were instructed to check an ordinal scale ranging 
from 0 to 10 in order to determine severity of eye. nose, 
and throat irritation, cough, chest tightness, and head¬ 
ache. Zero indicated no perceptible symptom and 10 al¬ 
most intolerable severity of the respective symptom. 

Lung Function Measurement 

Airway resistance (Raw) during breathing at ] Hz fre¬ 
quency and thoracic gas volume (TGV) were measured 
by a volume-constant body piethysmograph fBodvtest, 
E. Jaeger, Wurzburg, Germany)' connected to a Com¬ 


puter (PDF 1 i/04, Digital Equipment Corp.. Maynard. 
MAI, Raw- was multiplied by the corresponding TGV' to 
obtain specific airway resistance (SRaw)i Raw was mea¬ 
sured during up to four breathing cycles. FEV, was as¬ 
sessed by a pneumotachograph immediately after body 
plethysmography. Measurements were repeated four 
times. For analysis, the average of four values of SRaw 
and the average of the two maximum values of FEV, 
were computed. 

Histamine Inhalation Challenge 

Bronchia] challenge with histamine was performed ac¬ 
cording to the guidelines of Chai et al. 25 using a breath- 
synchronized pressure valve. The aerosols were gener¬ 
ated during 0.6 s at the beginning of five slow 
inspirations from FRC to TLC, the nebulizer output be¬ 
ing 80 |xL of solution per five nebulizations. Saline so¬ 
lutions of histamine diphosphate (Sigma Chemie, Dei- 
senhofen, Germany): were prepared daily. After a buffer 
solution, the subjects inhaled doubling concentrations of 
histamine, starting with 0.05 mg/mL histamine. Lung 
function was measured 1 and 3 min after inhalation. The 
challenge was stopped after at least a 100% increase of 
SRaw and a 20% fall in FEV,. Dose-response curves 
were constructed by plotting SRaw and FEV, against log 
histamine concentration. By linear interpolation, the pro¬ 
vocative concentrations of histamine (in mg/mL) were 
computed necessary to increase SRaw by 100% 
(PC t00 SRaw) and to decrease FEV, by 20% (PC :o FEV,) 
from baseline. With this method, hyperresponsiveness 
was assumed if PC values were below 8!mg/mL. :e> 

Experimental Protocol 

Each patient was studied on 3 days within a 2 week 
period. Ail investigations were performed at least 6 
hours after the last inhalation therapy. On the first day 
recent history was taken and a physical examination per¬ 
formed. Lung function and airway responsiveness to in¬ 
haled histamine were measured. Ih case of stable clintcall 
conditions, normal lung functiom and airway hypeiTe- 
sponsiveness. the children and their parents were in^ 
structed about the experimental procedure. They were 
provided with sampling probes for collecting morning 
urinary specimens. Exposures to ambient air (Sham) and 
to cigarette smoke were performed on the second and 
third study days, respectively. 

On exposure days, subjects rested for 10 min after 
entering the laboratory. After auscultation of the chest, 
assessment of symptoms, and measurement of baseline 
lung function, the children entered the exposure cham¬ 
ber. They were always seated at the same place inside the 
chamber. Five minutes before the end of exposure, 
symptoms were assessed again. Immediately after expo¬ 
sure, auscultation of the chest and lung^Tunction mea- 
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Eye Nose Throat Cough Chest Headache 

irritation irritation irritation tightness 

Fig. 1. Median and 90% percentile of symptom score after Sham and passive smoke exposure. 


surement were performed. Histamine inhalation chal¬ 
lenge was started 15 min after the end of exposure. 

Statistical Analysis 

The hypothesis of normal distribution of data was 
tested by normal probability plots and tests. We per¬ 
formed a two-way ANOVa (randomi factor patient) on 
the lung funcrion data of the control day and before and 
after Sham or exposure to smoking. Lung function data 
before and after Sham or exposure were analyzed by 
pooling all patients and by a two-way ANOVA. This 
analysis should reveal a specific effect of exposure by 
testing the interaction term. We have chosen paired t- 
tests as a posteriori! tests after applying the appropriate 
Bonferroni correction of the multiplicity of tests. 27 Lung 
function parameters before and after both exposures and 
control values were compared by the paired t-test. We 
performed paired t-tests also on the differences between 
before-after and during exposure to Sham or ETS, there¬ 
fore adjusting for possible differences in baseline values 
between exposure days. PC values were analyzed as log¬ 
arithms as is common in the literature, and the log PC 
values after both exposures and the control values were 
also compared by paired t-tests. Statistical significance 
was assumed for P < 0.05. 

RESULTS 

Exposure Conditions 

During Sham and cigarette smoke exposure, mean 
(SD) environmental temperature was 24.1 (i.6)°C and 
mean relative humidity was 51 (3)%, with no difference 
between the study days. During passive smoke exposure, 
mean (SD) total panicle density was 2,743 (348) ng/m 3 


and nicotine content was 397 (78) pg/nv\ Mean (SD) 
concentrations were 20,5 (0.5) ppm for CO. 0.90 (0.09) 
ppm for NO K , 0.13 (0.01) ppm for formaldehyde; 0.50 
(0.05) ppm for acetaldehyde. 0.081 (0.017) ppm for ac¬ 
rolein. and 5.69 (3.35) ppm for ammonia. During expo¬ 
sure with ambient air, mean (SD) CO was 0; 1 (0.3) ppm 
and mean (SD) total panicle density was 17 (57) pjg m \ 

Symptoms During Exposure 

In all children, auscultation of the chest revealed nor¬ 
mal breath sounds before and after exposure to Sham and 
cigarette smoke, respectively. Eye irritation was experi¬ 
enced by all subjects during smoke exposure (Fig. 1). 
Nasal congestion was reponed by 9/11 children after 
cigarette exposure and 5/11 after Sham. After smoke 
exposure, throat irritation occured in 3/11. cough in 0/ 
11, chest tightness in 3/11, and headache in 3/1 1 chil¬ 
dren. Except for eye irritation, the frequency andi inten¬ 
sity of the symptoms did not differ between cigarette 
smoke and Sham exposure (Fig. 1). 

Variability of Baseline Lung Function 

Mean (SD) SRaw before Sham and smoke exposure 
was 8.7 (3.6) and 10:4 (5.3) cmM 2 0*s, respectively. 
These values were not significantly different from each 
other nor from the mean (SD) SRaw value of 8.5 (2 8)' 
cmH 2 Os measured upon entry into the study (control; 
Table 3). Mean (SD) FEV, before Sham and cigarette 
smoke was 1.97 (0.32)iand' 1.95 (0.39) L, respectively. 
These values were not significantly different from each 
other nor from the mean (SD) FEV, value of l .95 (0.39) 
L when entering the study (control; Table 3)- Mean (SD) 
values of individual coefficients of vanatiorTforthe three 
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TABLE 3—SRaw (in cmH 2 0 s) and FEV, (in L) Before (Pre) and After (Post) Exposure to Ambient Air (Sham) or Passive 
Smoking and at the Control Day 


* 

Pancm 

Control 


Sham 



Passive smoking 


SRaw 

FEV, 

SRau 

FEV, 

SRa* 

FEV, 

Pre 

Post 

Pre 

Pom 

Pre 

Post 

Pre 

Post 

I 

13.2 

2.68 

12.5 

10.6 

2.60 

2.84 

9.9 

II1L! 

2.76 

2:8:1 


SI 

1.74 

5.9 

7 9 

1.93 

1.86 

8:6 

9 4 

1.84 

1 *2 

3 

10 7 

1.75 

12.6 

12:8 

175 

1.57 

9 6 

8.8 

1.74 

! 97 

4 

10 1 

1.90 

4.6 

7.3 

2.13 

2.11 

11.1 

9.3 

1.83 

I.S4 

5 

10:5 

1.86 

11.9 

12.7 

1.71 

1.75 

14.3 

14.0 

1.47 

1 55 

6 

8.1 

:.30 

9.0 

7.8: 

2.27 

2.32 

10.5 

8;8 

2.23 

2 26 

7 

5.: 

2.28 

518 

4.2 

2-21 

2.33 

4.6 

4.4 

- 

l.M 

8 

4.0 

1.52 

6 6 

7.2 

1.76 

1.75 

6 4 

6.2 


1 .‘8 

9 

5.4 

1.47 

3.5 

4.4 

1.82 

li.69 

5.5 

5.4 

V.r* 

1.-2 

10 

10.8 

2.33 

13.9 

130 

2.07 

2.10 

23.9 

15.0 

2.21 

2 13 

11 

7.8 

1.64 

9.7 

10 6 

1.47 

1.50 

9.7 

10.6 

1.63 

I 71 

Mean 

8.5 

1.95 

8.7 

9.0 

1.97 

1.98 

10 4 

9.4 

1.95 

1.94 

SD 

2.8 

0.39 

3.6 

3.2 

0.32 

0:40 

5.3 

3.3 

0.39 

35 


repeated determinations of SRaw and FEV, were 2! ( I I ) 
and 6 (4)%, respectively. 

Lung Function Changes During Exposure 

Mean (SD) SRaw before and after I hour exposure to 
ambient air (Sham) was 8.7 (3.6) and 9.0 (3.2) cmH^Os 
with no statistically significant difference (Table 3). 
Mean (SD) FEV, before and after Sham was I 97 (0.32) 
and 1.98 (0:40) L with no significant difference. The 
mean (SD) change of SRaw was 0.23 (1.48) cmH 2 0*s. 
and the mean (SD) change of FEV, was 0.01! (0.11) L. 
In percentages the changes of SRaw and FEV, induced 
by Sham ranged from -28 to +59% and from -10 to 
+ 9%. respectively. 

Mean (SD) SRaw before and after 1 hour exposure to 
cigarette smoke was 10:4 (5.3) and 9.4 (3.3) cmH : G*s. 
Mean (SD) FEV, before and after smoke exposure was 
1.95 (0.39) and 1.94 (0.35) L (Table 3, Fig. 2). Values 
before and after exposure were not significantly differ¬ 
ent. The mean (SD) change of SRaw was -1.01 (2.79) 
cmFUO-s, and the mean (SD) change of FEV, was 
-0.01 (0.21) L. In percentages the changes of SRaw and 
FEV, during passive smoking ranged from -37 to 
+ 12% and from -25 to + 13%, respectively. 

Airway Responsiveness During Exposure 

Geometric mean (SD) PCiooSRaw and PC :o FEV , be¬ 
fore entry (control) were 0.85 (2.4) and 0.54 (2.7) mg/ 
mL (Table 4). Geometric mean (SD) PC l00 SRaw and 
PCjqFEV, measured after Sham were 1.39 (3.0) and 
0.70 (2.7) mg/mL. Geometric mean (SD) PC t00 SRaw 
andi PC-^FEV, after exposure to cigarette smoke were 
1.65 (2.5) and 0.96 (2.3) mg/mL (Table 4). PC l<l0 SRaw 
and PC 20 FEV, were not significantly different between 
Sharm cigarette smoke exposure and control. As deter¬ 
mined from Sham and control, the mean (SD) values of 


individual variability of PC )0() SRaw and PC 20 FEV, were 
1.0 (0.5) and 0.9 (0.6) doubling concentrations of his¬ 
tamine. 


DISCUSSION 

Our observations demonstrate that in children with 
mild bronchia] asthma I hour of passive smoking pro¬ 
duced mainly eye irritation but no consistent changes of 
lung function and bronchial responsiveness to inhaled 
histamine. Acute pulmonary' response to passive smok¬ 
ing has not been studied in asthmatic children. Previous 
studies on the acute effect of passive smoking were per¬ 
formed in adult asthmatics. These studies showed con¬ 
flicting results. Shephard and coworkers :s investigated 
14 asthmatic subjects during a 2 hour cigarette smoke 
exposure (24 ppm CO) and observed no significant 
changes in pulmonary function. Dahms et al. :v reported 
on ten asthmatics, passively exposed to cigarette smoke 
(15-20 ppm CO) for 11 hour. The authors found a 21.4% 
decrease in FEV, following smoke exposure in asthmat¬ 
ics compared to normal controls. Knight and Breslin 30 
studied six patients with asthma who developed ani 11% 
decline in FEV, and an increase in bronchial reactivity to 
inhaled histamine 4 hours after a ! hour smoke exposure 
(15-25 ppm CO). Wiedemann and coworkers 31 exam* 
ined the acute effect of a 1 hour chamber exposure to 
cigarette smoke (40+50 ppm CO) on King function and 
airway responsiveness in nine adult asthmatics, in whom 
no change in lung function, but a smailidecrease in non¬ 
specific airway reactivity was observed. Recently. 
Stankus et al. 3 " investigated the effect of a 2 hour expo¬ 
sure to tobacco smoke (8.7-14.1 ppm CO) in 21 patients 
with asthma who reported respiratory synaptoms on pre* 
vious exposure to cigarette smoke. In 7 of these 21 sub- 
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Fig. 2. FEV t (left) and SRaw (right) before and after exposure (Sham, passive smoking) and at 
the control day. 


TABLE 4—Histamine Concentration (mg/mL) Necessary To Increase SRaw by 100% 
(PC^SRaw) or To Decrease FEV, by 20% (PC^FEV,) After 1 Hour Exposure to 
Ambient Air (Sham) or Passive Smoking and at the Control Day 


Patient 

Control 

Sham 

Passive smoking 

PC HW SfUw 

PCaJFEV-, 

FC llk ,$Raw 

PC :n FEV, 

FC iooSF 3w 

FC^EVj 

1 

0.25 

0.09 

0:51 

0.27 

0.30 

0:2H 

2 

0 92 

0.34 

5.81 

0.78 

6.40 

1.10 

3 

1.60 

0.73 

0.38 

0.1 1 

1.24 

1.05 

4 

1.12 

1.25 

2.38 

0.79 

117 

0.87 

5 

1.45 

1.72 

4.59 

1.68 

3.16 

2:64 

6 

2.12 

11.02 

3,83 

1.71 * 

6.90 

3.03 

7 

1.07 

1.13 

0:59 

0.60 

1.45 

1.57 

8 

Oil 2 

0.12 

0.62 

0.67 

1.01 

1.14 

9 

1.85 

1.28 

4.80 

4.22 

1.40 

0.75 

10 

0.81 

0i46 

0.37 

0.33 

0:70 

0.27 

II 

0.66 

0.30 

1.24 

0.68 

2.79 

1.00 

Mean* 

0.85 

0.54 

1.39 

0:70 

1.65 

0:96 

SD 

2.40 

2.70 

3.00 

2.70 

2.50 

2.30 


'‘Geometric mean values and geometne standard deviations of mean. 


J 


jeers, they found a significant (;> 209c) fall in FEV,. 
These findings in adult asthmatics demonstrate that there 
might be a subgroup of “smoke sensitive asthmatics'* 
who develop acute airway obstruction without consistent 
changes in airway responsiveness following passive 
smoke exposure. 

In our group of asthmatic children, after exposure to 
Sham, changes in FEV, between -10 and -r9% were 
observed as compared to pre-exposure values. After pas¬ 


sive exposure to cigarette smoke, changes of FEV , were 
within this range in nine patients. Patient no. 3 had a 
13% increase in FEV, after smoke exposure, in contrast 
to a decrease of \0% after Sham. SRaw remained nearly 
constant both after Sham and after smoke exposure in 
this patient (Table 3). Patient no. 7 showed a 25% de¬ 
crease in FEV, after smoke exposure as compared to an 
increase of 59c after Sham. However, there was no cor¬ 
responding increase in SRaw after smoke^exposure in 


Source: https://www.industrydocuments.ucsf.edu/docs/xmvjOOOO 


2024227993 


129 


this patient (Table 3). Analysis of the spirometric curves 
did not reveal any sign of deficient cooperation in either 
subject. According to our study protocol, baseline Uing 
function measurement was performed three times on 
three different study days. Mean coefficients of variation 
were 69r for FEV, and 2\% for SRaw, which is well 
within the reproducibility reported in adult subjects. 33 
Therefore, we do not believe that our inability to dem¬ 
onstrate an adverse acute effect of passive cigarette 
smoking on lung function was due to an insufficient re¬ 
producibility of lung function data. 

Airway hyperresponsiveness to inhaled histamine in 
terms of PC 20 FEV t and PC,<*,5Raw was assessed three 
times on three different study days. The two challenges 
without previous smoke exposure (control. Sham) 
showed a variability of i one doubling concentratioh of 
histamine, which is within accepted limits. 33 *' 4 There¬ 
fore, it is unlikely that our findings were due to a poor 
reproducibility of bronchial responsiveness measure¬ 
ment. 

Nine of 11 asthmatic children were under regular ther¬ 
apy with inhaled g r agonists and disodium cromoglycate 
(and in patient no. 6 with 400 p.g beclomethasone 
diproprionate). The duration of the effect of inhaled g : - 
agonists on airway tone and bronchial responsiveness 
lies within 3-5 hours. 35 Therefore, as we started expo¬ 
sure at least 6 hours after the last inhalation therapy , an 
influence of (J r agonists on our data seems to be un* 
likely. This may. however, not be true for disodium 
cromogiycate (DSCG). There are conflicting data on the 
protective effect of DSCG on airway responsiveness. 
Most authors agree chat a significant protection against 
airway obstruction induced by histamine or methacholine 
cannot be substantiated. 36 Recently it has been shown 
that long-term treatment with DSCG may modify the 
level of bronchial hyperresponsiveness. 37 

In our study all children showed bronchial hyperre¬ 
sponsiveness to inhalbd histamine, irrespective of the 
foregoing therapy with DSCG. Three of the 9 children 
with DSCG showed an increase in airway responsiveness 
after passive cigarette smoking, and the remaining chil¬ 
dren had decreased airway responsiveness. In compari¬ 
son. one child without therapy showed an increase, and 
the other one without therapy a decrease in hyperrespon- 
siveness after smoke exposure. Therefore, our inability 
to demonstrate an effect of passive smoke exposure on 
airway responsiveness in hyperresponsive children is un¬ 
likely to be explained by the concomitant treatment in 
these patients. Nevertheless, it seems to us that in chil¬ 
dren further investigations on the possible interaction be¬ 
tween DSCG and passive smoking are necessary. 

In the present study the level of cigarette smoke ex¬ 
posure was characterized by several components that per 
$e may be potential irritants. It has been suggested that 
substances like CO. 38 NO,. 39 formaldehyde, 40 and aero- 
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solized nicotine 41 may produce upper respiratory symp¬ 
toms. The threshold concentration of NO,, which causes 
an increase in hyperTesponsiveness during resting venti¬ 
lation. is about 0 25 ppm. 39 In our experiment, total NO, 
concentration was about 1 ppm; however, the reactive 
component, NO : was measured to be less than 3% of the 
total concentration of NO x . Acrolein (an unsaturated al¬ 
dehyde)'has been demonstrated to decrease pulmonary 
function in guinea pigs and to produce transient bron¬ 
chial hyperresponsivencss. if concentrations are at least 
0,31 ppm. 43,43 In our study the concentration of acrolein 
was in the range of 0:1 ppm. In asthmatics, exposure to 
saturated aldehydes like formaldehyde in concentrations 
up to 3 ppm for 1-1.5 hour does not cause statistically 
significant decrements in pulmonary function. 40 * 44 In our 
experiment, formaldehyde concentration was about 0.13 
ppm. Therefore, under our conditions concentrations of 
the cigarette smoke components were always Jbwer than 
those effective in the single component exposure studies 
Because we did not see an effect of passive smoking on 
lbng function or airway responsiveness, synergistic ef¬ 
fects between the constituents of cigarette smoke seem to 
be unlikely. 

By measuring urinary cotinine concentration as an ac¬ 
cepted biological marker of chronic exposure to passive 
smoking, 45 “ J8 we found elevated ibveis of cotinine (> 
0.5 ng/mg; Table 2) in five of six children with reported 
smoke exposure at home. In contrast, two of five chil¬ 
dren without a positive history showed increased cotinine 
levels. Therefore, in most cases low urinary cotinine 
levels are in accordance with a history of no passive 
smoking, whereas elevated levels correspond to a posi¬ 
tive history less frequently. 

Since the purpose of our study was to investigate the 
acute effects of passive smoking and since we did not 
find an effect and could not identify an active component 
of cigarerte smoke in our experiments, it is difficult to 
compare our data with those of chronic exposure studies. 
Chronic exposure has been demonstrated to increase 
bronchial responsiveness and to impair lung func¬ 
tion; l0il2 * ,J * ,6 * ,7 ' ,9-23 Our data, regarding short-term 
exposure, are by no means contradictory to these obser¬ 
vations. in addition, chronic passive smoke exposure 
may induce changes in the airways that may mask airway 
nrsponse to acute exposure. From our data this hypoth¬ 
esis cannot be proven; however, it would be of interest to 
study the acute airway response of asthmatic children 
with and without chronic smoke exposure. 
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Abstract 

The objective of this study was to assess the 
role of parental smoking in changes, after a 
four year interval (i983-7), in the prevalence 
and severity of the atopic state in 166 pre- 
adolescent children. Allergy skin prick tests 
were related to parental smoking habits and 
their changes during this same interval. 

The total number of cigarettes smoked by 
parents decreased in 56 families while it 
increased in only 16. Boys had significantly 
more persistently positive skin tests and 
changed more frequently from negative to 
positive. The skin test index did not show 
significant changes in girls. This index did not 
change in children of persistent non-smokers 
or those starting to smoke during this period, 
while it increased among sons of those that 
quit smoking and of persistent smokers. This 
was not only due to those boys who became 
skin test positive during follow up. When 
analysis was restricted to 14 boys who had 
been skin test positive in 1983 and whose 
parents were persistent smokers, the index 
increased in eight, remained unchanged in 
four, and decreased in only two. 

This report supports the hypothesis that 
parental smoking is a factor that, together 
with specific allergenic exposure, may enhance 
allergic sensitisation in children. 


ing v by increasing the risk of atopy, may 
increase the risk of asthma, particularly in their 
sons. J 

Little is known aboui longitudinal changes 
occurring in skin prick test reactivity during the 
preadolescent years. Barbee ei ui reported that , 
out of 70 subjects aged 6-14 years. IS (2l*4%)i 
had convened from initial negative to positive 
after a mean of 8* l years of follow up, while 27 
(38*6%) remained consistently positive, and 28 
(40%) remained consistently negative. No 
subject became skin test negative during this 
age interval. 4 These investigators alio reported 
that, paradoxically, total IgE concentrations 
decreased both in consistent atopic and consis¬ 
tent non-atopic subjects in this same age 
interval. 5 Factors other than the direct genetic 
control of IgE concentrations may play a signifi¬ 
cant pan in atopic sensitisation during this 
crucial period of life. 

The objective of this present study was to 
assess the role of parental smoking in changes of 
prevalence and severity of the atopic state in 
children originally enrolled at the age of 9 years. 
For this purpose we recalled, after a four year 
interval, the group of 166 subjects in whom 
these relationships had already been studied in 
1983. 2 Allergy skin prick tests were repeated 
and results were related to parental smoking 
habits during this same interval. 
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A significant association has been described 
between the prevalence of atopy in children (as 
assessed by skin prick tests to the most frequent 
allergens) and the smoking habits of their 
parents. 1 2 This has stimulated new interest in 
the study of the environmental factors that may 
enhance atopic expression in predisposed 
subjects. 

Recently a very high correlation has been 
reported between the incidence of asthma and 
markers of the atopic state in a large general 
population sample/ If asthma is associated with 
allergic sensitisation/ then avoidance of factors 
^predisposing to atopy during childhood mav 
help prevent asthma and chronic airflow limi¬ 
tation later in life. 

When we studied a random sample of 166 
children aged 9 years, wc showed thati the 
prevalence of atopy was significantly higher in 
the sons of smoking parents than in the sons of 
non-smoking parents. We alfeo showedl again in 
boys, that a prick skin test index, calculated 
from the combined diameters of the weals 
elicited by the allergens, was correlated with the 
total number of cigarettes smoked by their 
parents. We hypothesised that parental smok- 


Subjects and methods 

Berween September and November 1987 the 
families of all children in three Italian towns in 
the Viterbo province (Ronciglione, Caprarola, 
and Carbognano) who were previously studied 
at the age of 9 years in 1983, were contacted 
through their junior high school. Eight families 
had moved to orher towns or could not be 
found. Informed consent was obtained from 142 
(72 boys and 70 girls) of the remaining 158 
families, a participation rate of 85*5%. There 
were no significant differences in health status, 
prevalence of positive skin tests, or parental 
smoking habits in 1983 between participants 
and non-participants in the longitudinal studv. 

A questionnaire, identical to that used in the 
previous survey, was administered to one parent. 
Questions on possible changes in smoking 
habits of each parent were added. To assess the 
importance of these changes, households were 
classified into four groups: (if those in which 
there was at Ida si one smoking parent both in 
1983 and in 1987 (‘persistent' smokers’i; liit: 
those in which both parents were non-smokers, 
both in 1983. and in 1987 (‘persistent non- 
smokcrs’V; i iii j those in which at least one 
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non-smokers in 1987 (‘quitters'); and (iv): those 
in which both parents were non-smokers in 
1985 and at least one parent was a smoker in 
1987 (‘starters'll As no difference was found in 
this sample between the effects of paternal and 
maternal cigarette smoking on skin test reactivity 
and bronchial responsiveness in the 1983 survey, 
no effort was made to differentiate these effects 
during follow up r 

Independently from this questionnaire, each 
child was interviewed privately bvra physician 
regarding his her cigarette smoking habits, after 
assuring the child ol the confidential character 
of the interview. Specifically, children were 
asked: ‘Have you ever tried to smoke cig¬ 
arettes?’. If they answered affirmatively, they 
were asked if this had happened ‘once or twice', 
‘seldom’,or 'at least once a week*. An additional 
question asked them to specify the number of 
cigarettes smoked per week or day. 

Allergy skin tests were performed using 
standard skin prick test methods. Extracts used 
were the same as those applied in our previous 
survey, namely house dust mites, Aliemaria 
tenuis (fungus), Aspergillus fumigatus (fungus); 
Poa pratensis (grass); Artemisia vulgaris (com- 
posiiae), Pariaarw officinalis (urticaceae), Olea 
eurapea (olive), milk albumin, egg albumin, and 
cat dander. These represent the most prevalent 
allergens in central Italy. Operators were un¬ 
aware of the results of the skin prick tests in the 
previous survey. The diameters of the weals 
elicited by the allergens (minus the diameter 
produced by the control solution) were summed 
and a skin test index was created with the 
following classes: class 0=0 mm* class 1 = 
1-2 mm, class 2=3—4 mm, class 3=5-8 mm, 
class 4=9-16 mm, and class 5=>16 mm. 

In addition, four categories of subjects were 
described by comparing the results of their skin 


Table 1 Prevalence of smoking among parents in 1983 and in 1987. Results are number (%) 


Survey 

Both parents 
ncm-rmokm 

Father 
smokes aniy 

Mother 
smokes omty 

Both parents 
smokers 

Total 

IVS 3 

39 f 27 )i 

55 ( 39 ) 

13 ( 9 ) 

35 ( 25 ) 

142 ( 10 th 

1987 

53 137 ) i 

5 I< 36 ) 

12 ( 9 ) 

26 ( 18 ) 

142 ( 100 ) 


Table 2 Changes of skin prick tat reactivity between 1983 and 1987 by sex. Results are 
number (%) 

Sku i tests Total 


Pemuendy Changed from Champed from PentUmtiy 

pottnve + to - ~ to + megaim 


Bovs 

19 (26) 

3(4) 

12(17) 

MU 53 V 

72 

Girls 

9(13) 

4 (6) 

2 (3) 

55 t7KV 

70 

Total 

28 

7 

14 

93 

142 


persistently positive, persistently negative, con¬ 
version from negative to positive, and conver¬ 
sion from positive to negative. 

Fisher's exact test, y : test. Wilcoxorfs signed 
ranks test, and Kruskal-Waihs non-parametric 
analysis of variance were pcrlormcd using 
standard Statistical Package for Social Sciences 
programs.' 


Results 

Table 1 shows the pevalencc of current smokers 
among morhers and fathers of children included 
in this study, both for the first survey (1983) 
and for the present survey 11987). The per¬ 
centage of non-smoking families increased from 
27% to 37%. In 29 families at least one parent 
stopped smoking, while in 11 one parent started 
to smoke; in 102 there was no change in the 
number of smoking parents during this four 
year interval ip=0*009 by Wilcoxon’s signed 
ranks test). Moreover, the total number of 
cigarettes smoked by parents decreased in 56 
families while it increased in only 16 (p<0*0001 )i 

Table 2 shows the numbers and percentages 
of boys and girls among subjects whose skin 
tests were persistently positive, persistently 
negative, changed from positive to negative, or 
changed from negative to positive. Boys were 
significantly more persistently positive (odds 
ratio=3*l, p=003, 95% confidence interval 
(Cl) l 2 to 8T) and changed more frequently 
from negative to positive (odds ratio=87, 
p=0*004, 95% Cl 1*2 to 8:2). The proportion of 
skin test positive girls went from 18*6% in 1983 
to 15 *8% in 1987, while that of skin test positive 
boys went from 30*6% to 43*1% during that 
same interval, As a consequence, mean (SD) 
skin test index increased significantly in boys 
from 0 70 (1*34) to 1*32 (1*79), with p=0*0003 
by Wilcoxon’s signed rank rest; but in girls it 
only increased from 0*46 (1*07) to 0*59 (TI6), 
p=0*03. Seven children (three boys, four girls) 
changed from positive to negative, but their 
mean skin test index was 1*4 in 1983—that is, 
their geometric mean sum of the weal sizes was 
only between 2 and 4 mm. 

Table 3 shows the relationship between 
parental smoking in 1987 and changes in the 
results of skin prick tests by gender. In girls, 
there was no significant relationship between 
exposure to parental tobacco smoke and the 
results of skin prick tests performed in 1987 or 
changes in skin test reactivity between 1983 and 
1987. However, 11/34 (32%) sons of ? smoking 
parent became skin positive during the follow 
up, compared with 1/16 (6%) sons of ndn- 


Table 3 Relationship bi-mum parental smith mg ha Hits in 1987 and changes m skin pruk tests by gender. Results tn ; 
number (%} 



Skin tests 
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Bovs: 

At W«st c*nc vmt*kinp parent 

12 • 25» 1 

2.-»i 
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B»*h parents m*n-sn>okers 

7 2v n 
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pATEZSZ {p^O by Fisher s exact 

lest). 

When the households of the boys were 
classified into four groups (persistent smokers, 
persistent non-smokers, quitters, and starters, 
see methods), the parents were more likely to 
quit smoking between 1983 and 1987 if their 
sons were skin test positive in 1983^ Altogether 
60% (6 10) of boys belonging to families where 
at least one parent smoked in 1983 and none 
smoked in 1987 were skin test positive in 1983 
compared with 7% (U14) of atopic boys in 
families of persistent non-smokers tp=0 007 by 
Fisher's exact lest). To avoid the confounding 
effect of this preferential quitting of smoking bv 
families of atopic bovs, wc repeated the analysis 
after excluding households in which parental 
smoking habits had changes during the follow 
up period. None of 13 skin test negative sons of 
persistent non-smokers became skin test positive 
during follow up, while M/33 (33%) sons of 
persistent smokers became skin test positive 
during follow up (p=0*01 by Fisher's exact 
test). 

To assess if parental smoking was also as¬ 
sociated with an increase in skin test reactivity, 
the difference between skin test index (STI; 
expressed in classes, see methods') in 1987 and 
that in 1983 (delta STI = ST187-STIS3) was 
computed for each subject. In general, mean 
skin test index did not change in children of 
persistent non-smoking parenis and significantly 
increased in children whose parents were persis¬ 
tent smokers. This increase was significantly 
larger in boys than in girls (p=0*G4 by Kruskal- 
Wailis one way analysis of variance, ANOVA). 

The skin test index did not change or become 
negative in girls belonging to households where 
parents were persistent non-smokers, starters, 
or quitters. Daughters of persistent smokers 
had higher mean skin test index than daughters 
of persistent non-smokers (table 4), but this 
difference did not reach significance (p=0* 15 by 
ANOVA). Conversely (table 4), the skin test 
index did not change in sons of persistent non- 
smokers or starters, while it increased during 
follow up among sons of quitters and of 
persistent smokers (p=0*03 by ANOVA). This 
was not only due to those boys who became skin 
test positive during follow up; when analysis 
was restricted to 14 boys who were skin test 
positive in 1983 and who had parents who were 


TabU 4 Changes of tkxn test index during follow up by parental smoking habits and 
by gender 



Delta iAm test index 




Bnyi 

(i iris 

r«wf 

Persistent non-smokers: 




Mean iSDl 

O-OOtO 3V1 

OiW <0V2l 

tl-lHI It) 741 

Nn o! parents 

Sinners: 

14 

20 

U 

Mean iSI>» 

000 ilHMi 

I no ii) 41>. 

11-40 

Nn «l parents 

jt 

2 

s 

burners: 




Mean iSD 1 
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-Olil il) 7Ki 
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No ul parents 

Persistent smokers: 

10 

V 

IV 

Mean »SD 
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No ol parents 

45 

IV 
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p*t» 03 when compared wuh mate children oi pcrwsienii non-**nnkcrv. 
p*0'U05 when compared' wuh children «t persistent! non-srmtkcrv. 
Delta skin lest index STI j = STt m IVS7 minus STJ m ivxt 


persistent smoKcrs. tne skin test index increased 
tn eight, remained unchanged in four, and 
decreased only in two i p = 0 0004 when compared 
with sons of non-smoking parents). 

Fortv six children (32%) answered affir¬ 
matively to the question ‘Have you ever tried to 
smoke cigarettes?’ W'hcn asked more detail 
about these experiences, however, most ! n = 3!, 
22%) affirmed 1 that this had happened only 
‘once or twice*, while eight (6%) said they had 
experienced smoking seldom*, and seven tS%) 
acknowledged smoking at least one cigarette a 
week. Only two children acknowledged smok¬ 
ing one cigarette a day. In this sample, these 
first experiences with cigarette smoking were 
not significantly more frequent in children of 
smoking parents, and! the 15 children who 
smoked ‘seldom* or ‘at least one cigarette a> 
week* did not as a group have more smoking 
parents than children who said they had never 
tried to smoke cigarettes. There was no signifi¬ 
cant effect of active smoking on prevalence of 
(or changes in) skin test reactivity. Exclusion of 
the above mentioned 15 children from the 
analyses did not change the results. 


Discussion 

The main finding of this longitudinal study is 
that, between the ages of 9 and 13 years, skin 
test reactivity to common aeroallergens increases 
significantly both in frequency and intensity in 
children, especially in boys, of smoking parents, 
while it remains unchanged in children of non¬ 
smoking parents. If we tested boys and girls 
separately we found no significant effect of 
parental smoking upon skin test reactivity in 
girls. These findings are in agreement with our 
previous report of an increased prevalence of 
skin test reactivity to the same aeroallergens in 
boys but not in girls-in a study of this same 
population sample at the age of 9 years. 

It has long been known that atopy runs in 
families and that this is likely lo be due to a 
genetic predisposition.^ Recent studies have 
been implied that atopy has a dominant inheri¬ 
tance pattern and that the gene locus is in 
chromosome 11. 10 However, many environ¬ 
mental factors are known to modulate the 
phenotypical expression of this allergic pre¬ 
disposition. In children of atopic parents, for 
example, the development of allergy has been 
temporally associated with the incidence of viral 
infections. 11 

Active smoking is known to increase the 
incidence of allergic sensitisation to occupational! 
exposures in otherwise non-aropic subjects. 
Zetierstrom et a! showed that total lgE concen¬ 
trations increased significantly in rats exposed 
ro tobacco smoke. 1J They alfco reported that 
ovalbumin specific IgE increased significantly 
in smoke exposed rats when ovalbumin was 
administered by aerosol hut noi when rats were 
immunised against this protein by a subcut^ 
aneous route. 

This present report supports the hypothesis 
that parental smoking is a factor that, in 
conjunction with specific allergenic exposure, 
may enhance allergic sensitisation in children. 
Some inaccuracv may he introduced by the sell 


Source: https://www.indus documents.ucsf.edu/docs/xmvj0000 


2024228002 



reported questionnaire in wmeft cacti suoicct 
has to establish carefully how many cigarettes 
he smokes. However, our data compare two 
successive studies in which the same parameters 
are operating. 

It is unlikely that the reported results may be 
due to other factors. The study subjects belong 
to a stable rural population on the outskirts of 
Rome and among whom immigration and emi¬ 
gration are rare. Social status was not signifi¬ 
cantly different between parents who were 
smokers or non-smokers, or between persistent 
smokers, quitters, starters, and ‘neversmokers', 
and it is thus not likely to explain our results. It 
could be argued that active smoking may be 
more frequent in the sons of smoking parents in 
this age group and that this could explain our 
findings. However, we asked children con¬ 
fidentially about their smoking habits and there 
was no relationship between the responses to 
this questionnaire and changes in skin test 
reactivity. In addition, we had previously 
reported similar gender specificity in the effect 
of parental smoking when these children were 9 
years old, 2 an age at which it is unlikely that 
children in our social setting could have started 
smoking cigarettes. Finally, Burrows et al 
reported that non-atopic subjects tended to 
smoke cigarettes more often than atopic sub¬ 
jects, while the latter tended not to start 
smoking and to give it up if they did begin. 13 In 
other words, current smokers had lower atopy 
rates than ex-smokers and never smokers. 13 
This is opposite to our finding that sons of 
smoking parents tended to have higher skin test 
reactivity than sons of non-smoking parents. 

No study has been reported that relates 
changes in skin test reactivity in children to 
parental smoking habits, and only one has dealt 
with the issue of longitudinal changes in skin 
test reactivity in children; Barbee et al reported 
that skin test reactivity increased significantly 
both in boys and girls between 6 and 14 and 
only reached a peak between 20 and 45 years of 
age. 4 Our studies would suggest, however, that 
skin test reactivity is stable between 9 and 13 
years of age in girls and in the sons of non¬ 
smoking parents. In these groups, very few skin 
test positive subjects became skin test negative, 
and in those who did* the size of the initial weal 
was small (geometric mean of <2 mm) and 
perhaps clinically irrelevant. 5 In these same 
groups, very few subjects became skin test 
positive (see table 3). The situation was very 
different, however, for the sons of smoking 
parents. Almost one in four of these children 
became skin test positive during follow up. 
Barbee et al did not report on the influence of 
parental smoking or other environmental stimuli 
on their subjects, and it is thus not possible to 
compare their findings with ours.' 1 

The mechanism by which environmental 
tobacco smoke enhances sensitisation to aero- 
allergens is unknown. The studies by Zctterstrom 
ci al in rats suggest that a direct contact between 
the allergen and the bronchia! mucosa is neces¬ 
sary for this increased sensitisation to occur. 13 
This would support the hypothesis that a 
disruption of the bronchial epithelium by 
tobacco smoke with increased permeability to 


antigen* may ne -involved. it 1 is aiso possioie, 
however, that the disruption of the epithelium 
seen in animal models of tobacco smoke inhal¬ 
ation may be the consequence of an inflammatory 
process occurring in the mucosa, which may 
also alter the mechanisms by which the acro- 
allcrgens are handled and presented to immuno¬ 
competent cells in the lung. Active cigarette 
smoke has also been found to be associated: with 
changes in T lymphocyte function 1 ' and it is 
possible that these changes may alter the 
complex immunological mechanisms involved 
in the regulation of IgE production.Experi¬ 
mental studies arc needed to determine the 
relative importance of these possible mechanisms 
in determining an increase in allergy skin test 
reactivity in children of smoking parents. 

As in our previous reports, we found that the 
association between parental smoking and allergy 
skin test reactivity was much more evident in 
boys. 3 17 Wc also found that boys were twice as 
likely to be skin lest positive than girls; this was 
independent of parental smoking habits liable 
3). One possible explanation is that our data 
cover a small segment of life span in which a 
difference in age of atopic maturation could 
cause differences between sexes similar to those 
wc have found. Otherwise, as the gender 
distribution of atopy does not seem to be 
directly determined by heredity, 1 * environ¬ 
mental factors may play a significant pan in 
determining the difference in prevalence of 
atopy between genders. Boys may be more 
susceptible to environmental noxious stimuli 
and thus more prone to become sensitised to 
aeroallergens when their parents smoke. 

A significantly higher proportion of smoking 
parents whose sons were skin test positive in 
1983 stopped smoking between 1983 and 1987 
when compared with parents of skin test negative 
children. This was probably due to the fact that 
we considered it unethical not to inform parents 
of the results of our previous study and these 
results may have induced some parents of atopic 
children to quit smoking. 3 It is also possible that 
some of these parents who quitted smoking may 
have been atopic themselves and thus may have 
been more likely both to quit smoking 13 and to 
have children predisposed to develop skin test 
reactivity. This may explain at least in part the 
increase in skin test index among sons of 
quitters (see table 4). An alternative explanation 
is also possible, however; early exposure (at or 
before the age of 9) to cigarette smoke may be 
more important than that occurring between 9 
and 13 years in determining allergic sensitisation. 
Longitudinal studies including parental 1 skin 
test reactivity are necessary to elucidate this 
issue. 
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Human hcrpcsvims-6 

Unless another one has been discovered fairly recently, there are 
six known human herpesviruses: herpes simplex viruses 1 and 2* 
cytomegalovirus, varicella zoster vims, Epstein-Barr vims, and 
human herpesvirus-6 (HHV-6). The latter was identified as the 
cause of exanthem subitum (roseola infantum) by Japanese 
workers in 1988.' Infection with HHV-6 is almost univcrsal in 
young children and between 80 and 100% of young adults around 
the world are seropositive, but antibody litres decline after the age 
of 40. 2 A very high percentage of adults (more than 85% in this 
Californian series*) shed the vims in saliva and this is the 
presumed vehicle of infection! Exaruhem subitum is, of course, 
usually benign but infant fatalities have been described, in Japan 
from fulminant hepatitis 3 and in China from haemophagocytic 
syndrome.* 1 

A recent report, again from Japan, gives details of the 
virok>gical findings in 89 infants with exanchem subitum (Yoshizo 
Asa no and colleagues. Journal of Pediatrics 1991 ;118:891-5). They 
showed that children who had prolonged fever (four days or 
more) had significantly greater viracmia than those with a short 
fever (three days or less). 

For a long time it has been suggested that exanthem subitum 
might be an important cause of febrile convulsions. Now that the 
vims is identified we can presumably look forward to early 
clarification of this relationship. 

The Japanese have contributed much to modern medicine. A 
history of the contribution would be well worth reading. 
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Ehrlich, R., Rattan, M., Godbold, J., Saltzberg, D.S., Grimm, K.T., 
Landrigan, P.J., and Lilienfeld, D.E., "Childhood Asthma and Passive 
Smoking: Urinary Cotinine as a Biomarker of Exposure," American 
Review of Respiratory Disease 145(3): 594-599, 1992. 

The authors state that "to assess the relationship between passive 
smoking and asthma, we investigated (1) whether passive smoking 
was more prevalent among asthmatic than control children and (2)' 
whether exposure to tobacco smoke was higher in acute asthma than 
in nonacute asthma." Questionnaires and urinary cotinine/creatinine 
ratios (CCR) were used to assess ETS exposure in 72 acute asthmatic 
children, 35 non acute asthmatic children and 121 control children. 
The authors report that acute and non acute asthmatic children did 
not differ in the prevalence of passive smoking at home. However, 
the authors report an odds ratio of 2.0 for maternal smoking and the 
presence of asthma. The authors conclude that "smoking by the 
maternal caregiver is associated with clinically significant asthma 
in children." However, the authors "could not show that it is a 
trigger of acute asthma attacks." 
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Childhood Asthma and Passive Smoking 


^Urinary Cotinine as a Biomarker of Exposure " 1 



RODNEY EHRLICH, MEYER KATTAN, JAMES GODBOLD, DEBORAH S. SALTZBERG, 
KATHERINE T. GRIMM, PHILIP J. LANDRIGAN, and DAVID E. LILIENFELD 




Introduction 

Despite a number of epidemiologic in¬ 
vestigation s, the relation between child¬ 
hood asthma and passive smoking re¬ 
mains uncertain. Prospective studies of 
general populations have failed to dem¬ 
onstrate an increased incidence of diag¬ 
nosed asthma among the children of 
smokers, although an increase in parent- 
reported wheezing is apparent (1-5). 
Some cross-sectionaJ studies have dem¬ 
onstrated an association between paren¬ 
tal smoking and asthma (6, 7) or wheez¬ 
ing (8-10); others have failed to find such 
relations (11-13). In studying a group of 
asthmatic children, Murray and Morri¬ 
son showed that maternal smoking in¬ 
creases the severity of the disease and 
bronchial hyperreactivity (14-16). An in¬ 
crease in the number of emergency room 
visits among asthmatic children from 
smoking households has been demon¬ 
strated in one study (17). The question 
of whether passive smoking triggers acute 
attacks of asthma has not yet been spe¬ 
cifically addressed. 

Exposure misdassification may be one 
reason for the inconsistency among 
epidemiologic studies. The studies con¬ 
ducted thus far have relied on question¬ 
naire measurement of passive smoking, 
which may inadequately reflea the child’s 
dose of environmental tobacco smoke. 
In general, exposure misdassification 
reduces the chances of observing a differ¬ 
ence in asthma between exposed and un¬ 
exposed children. 

The aim of this study was to test two 
hypotheses: first, passive smoking is a 
risk factor for the asthmatic state, and 
second, recent passive smoke exposure 
acts as a trigger of actue attacks of asth¬ 
ma. To provide a more objective deter¬ 
mination of exposure to tobacco smoke, 
we measured cotinine in t he urine of these 
children. Cotinine is a metabolite of nico¬ 
tine, with an elimination half-life of 
about 20 to 40 h (18). Among nonsmok¬ 


SUMMARY To iumi tho relationship batwean passive smoking and aathma, we Investigated (T) 
whether passive smoking was more prevalent among asthmatic than control children and (2) wheth¬ 
er exposure to tobacco smote was higher in acuta aathma than In nonacut# aathma. Three groups 
were recruited Into a cnee-control study: 73 acuta asthmatic children from the emergency room 
(ER), 35 nonacute asthmatic children from the aathma dink; and 121 control children from tha ER. 
Both questionnaire and urinary eotlntnw'erMtinlrw ratio (OCR) were used to ataesa pasaive smok¬ 
ing. Levels of CCR > 30 ng/mg were used to Identity children exposed at home. Mean CCR wea 
also computed. Acuta and nonacute asthmatic children had similar prevalences of passive smoking 
leases showed a higher mean CCR than nonacuts esses, but thM was not significant, 
j all asthmatic to control children, smoking by the maternal caregiver waa more pceve- 
famong asthmatic children (odds ratio OR - 2A MH a 1.1, 3.4). This was confirmed by CCR 
*) ng/mg (OR - U, 95HCM.04,3A5) and by the difference In mean CCR (4X6 versus 25 J ng/mg, 

10.06). We conclude that smoking by the maternal caregiver la associated with clinically sign If 1- 
t aathma In children. We could not show that It la a trigger of acuta asthma attacks. 
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ing children, it has been shown to be cor^ 
related with maternal smoking and with 
the number of smokers at home (18,19). 

Methods 

A case-control study was conducted from Oc¬ 
tober 1988 through April 1989 in a New York 
City medical center. The study population 
comprised inner city children aged 3 to 14 yr 
attending the pediatric emergency room (ER) 
or the pediatric asthma clinic at the hospital! 
The ER funaions as both a walk-in clinic and 
an emergency room. 

Cases of acute asthma were ascertained 
from children presenting to the ER on week¬ 
days. The definition of a case of actue asth¬ 
ma required (/) a physician diagnosis in the 
ER of acute airflow obstruction requiring 
bronchodilator therapy, and (2) at least one 
previous episode of physician-diagnosed acute 
asthma as reported by the accompanying 
adult. 

A second case group, consisting of children 
whose asthma was not acute, was recruited 
from all children aged 3 to 14 yr attending 
the asthma clinic during the period of study. 
These children all had a history of episodic 
or chronic airflow obstruction requiring some 
form of bronchodilator therapy. Any child 
(/) who had suffered an attack of acute asth¬ 
ma resulting in a visit to a doctor or school 
absence during the previous 2 wk or (2) who 


required treatment during that visit to the din* 
ic was excluded. 

The control group comprised children at¬ 
tending the ER during the period of the study 
with any presentation other than acute asth¬ 
ma. The accompanying adult was interviewed 
about demographic characteristics (age of 
child, sex, ethnic group, parental occupation 
and years of schooling completed by parents), 
pets, recent history of asthma and other ill¬ 
ness (including recent upper respiratory in- 
fettion), use of asthma medication, and 
smoking habits of the maternal caregiver 
(mother or other primary’ caregiver) and oth- 
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er household members. Gas stove use was not 
included because a pilot study found gas use 
to be almost universal in this population. Chil- 
| Iren aged 10 to 14 yr were taken aside by the 
interviewer, who inquired whether the child 
had ever tried smoking, and if so, whether 
he or she had smoked recently Chart review 
was undertaken to exclude subjects who did 
not meet study criteria and to determine asth* 
ma medication. 

An upper respiratory infection (URI) was 
defined as the occurrence during the previ¬ 
ous week of any two of a list of four symp¬ 
toms. These included (/) a ninny nose not 
‘‘usual” nor “frequent” for that child (to dis¬ 
tinguish acute infecton from allergic symp¬ 
toms), (2) sneezing, also not usual nor fre¬ 
quent, (J) sore throat; and (4) sore or discharg¬ 
ing ears. Alternatively, if the adult reported 
fever in the child or a cold in another house¬ 
hold member in the previous week, only one 
of the four symptoms was needed to define 
a URL 

Noncompliance was defined as having 
missed one or more doses of asthma medica¬ 
tion during the previous week if the child was 
on a prescribed daily regimen. An index of 
socioeconomic status (SES) was computed 
from the occupational category and years of 
education of the parent(s) with whom the 
child resided (Hollingshead AB. Four factor 
index of social status. Department of Sociol¬ 
ogy, Yale University, 1975). Parents or guar¬ 
dians were classified into three categories: (/) 
unskilled, semiskilled; or not formally em¬ 
ployed; (//) skilled, clerical, or sales; or (III) 
technical, professional, or business. The 6 
months of the study were classified by average 
monthly temperature (recorded by the New 
York Meteorological Service) into cool months 
(October, November, and April) or cold 
months (December, February, and March). 

The smoking status of the maternal 
caregiver (current, ex, or never) and of each 
household member (current or not) was re¬ 


corded. Number of cigarettes smoked daily 
was coded into four intervals (1 to 5, 6 to 15, 
16 to 20, and > 20). The total number of ciga¬ 
rettes smoked daily by ail household smokers 
was expressed as a continuous variable by 
summing representative numbers for each of 
the four intervals (2, 10, 20, and 25* 
respectively). 

A urine specimen was collected from each 
child at the time of the interview. Within 2 h 
it was deep frozen until transfer to the Ihbo- 
ratory. Urinary cotinine concentration was de¬ 
termined by competitive inhibition radioim¬ 
munoassay using rabbit cotinine antiserum 
and tritiated cotinine (20)j To adjust for the 
effect of variable dilution on the spot con¬ 
centration of cotinine, urinary creatinine was 
measured and the cotininc/creatininc ratio 
(CCR) was calculated. 

Because the frequency distribution of the 
CCR values was highly nonnormal, being 
skewed to the right, CCR values were ana¬ 
lyzed in two ways. First, Henderson and col¬ 
leagues (21) reported that a cutoff CCR level 
of 30 ng/tng identifies children exposed at 
home with a high degree of sensitivity (80%) 
and specificity (100%). This level was there¬ 
fore used to categorize subjects into exposed 
ancf'imexposed. Second; logarithmic trans¬ 
formation of CCR produced a bimodal dis¬ 
tribution with one peak at the zero or non- 
detectable level and a log normal distribution 
of the remaining values. Owen and DeRouen 
(22) have shown that a function proposed by 
Aitchison (the Aitchison estimator) provides 
best estimates of the mean and variance of 
such a distribution. These statistics were esti¬ 
mated for grouped CCR values and a z test 
applied to differences between groups. 

The role of possible confounding or effect- 
modifying variables, such as age, sex, and eth¬ 
nicity, were examined by stratified analysis. 
(Effect modification refers to significant vari¬ 
ation of the odds ratio with different levels 
of a third variable, such as sex. For example, 


TABLE 1 

ACUTE VERSUS NONACUTE ASTHMA: SAMPLE CHARACTERISTICS 


Factor 

Acuta Asthma 
(n - 77) 

Nonacute Asthma 
(n m 35) 

A0«. yr, 

7.0 (3-14) 

7.9 (S-14) 

Sex (maJ*)j % 

63 

60 

Ethnicity, 

Hispanic 

60 

66 

African-Amencan 

37 

26 

Other 

3 

9 

SES. 

l 

63 

66 

II 

18 

20 

HI 

19 

14 

URI. 

69 

47t 

Previous use of ER for acuta asthma. % 

97 

86* 

Any previous attendance at asthma clinic, % 

65 

100$ 

Daily asthma medication. % 

36 

80* 

Missed any doss in previous weeks*. % 

16 

14 



* S#* 1*K1 *or dohruiNXV 

T: Odds two (OR) - 2.5 (1 l.,5«|: p • 0.03 
: 0 - 0.02 
*0 - 0.000 


the association between passive smoking and 
asthma might be observed among boys but 
not among girls). Multivariate analysis was 
performed using the BMDP statistical!soft¬ 
ware for logistic regression via SAS (SAS in¬ 
stitute Lnc, Release 5*18, March 1989). 

This study was approved by the institutional 
review board of the hospital, and informed 
consent was obtained for each participant. 

Results 

A total of 271 parents or guardians were 
approached in the ER and asthma clin¬ 
ic, of whom 244 (90%) gave informed 
consent. Response rates by group were 
acute asthma (88%), asthma clinic (98%), 
and ER control (88%). Fourteen asth¬ 
matic and two control subjects were re¬ 
jected on chan review for failing to meet 
study criteria (e.g„ no previous asthma 
among acute asthmatic cases or an at¬ 
tack in the prior 2 wk among clinic cases). 
This left 228 children in' the study: 72 
acute asthmatic children, 35 children 
from the asthma clinic, and 121 ER con¬ 
trol children. Urine was not obtained 
from 14 of these, leaving 214 for cotinine 
analysis. The mother was the study re¬ 
spondent for 181 children (79%); for the 
remainder the father, grandmother, or 
aunt provided the information^ For 18% 
of children, someone other than the bio¬ 
logic mother was the primary caregiver, 
usually the grandmother. In 55 % the fa¬ 
ther did not live at home. Among the con¬ 
trols, 35% had respiratory diagnoses 
identified on chart review (including ear, 
nose, and throat), 8% “viral syndrome” 
and 12% trauma or soft tissue diagnoses; 
45% had other medicai diagnoses (ab¬ 
dominal, eyes, skin, neurologic, others), 
including some with no clear diagnosis. 

Acute Versus Nonacute 
Asthmatic Children 
Demographic and medical features of 
acute asthma and nonacute asthma are 
displayed in table L The two groups were 
similar in age, sex, and SES. African- 
American children were overrepresented 
in the acute group. Recent URI was 
markedly more common among the 
acute asthmatic children, with an odds 
ratio (OR) of 2.5 (95% confidence inter¬ 
val, 1.1, 5,6). 

With regard to pattern of medical care, 
most of the children in both groups pre¬ 
viously made use of the ER for acute 
asthma. A smaller percentage (65%) of 
the acute asthmatic children previously 
attended the asthma clinic. Among those 
children on a daily medication regimen, 
there was no difference in the proportions 
missing one or more doses in the previ¬ 
ous week. However, the asthma clinic 
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TABLE 2 


ACUTE VERSUS NONACUTE ASTHMA: EXPOSURE VARIABLES 


Factor 

Acuta Asthma 
{ft - T2) 

Nonacuta Asthma 
(ft - 35) 

Any smoker at how*. 

53 

ST 

DaHy cigarettes by ail smokers. mean ± SD 
(standard deviation) 

7.7 ± u.e 

10.7 i 14.6 

MatarnaJ caregiver cunantlY smokes, **> 

40 

51* 

CCR > 30 ng/mg. 

38 

39*' 

Maan CCR. ng/mg, %* 

46.2 at 98.3 

38:5 a 74 1§ 

Hispanic 

40.9 ± 13.3 

34.4 i 14.7 

Africa n-Amencan 

57.4 r 28.9 

59:2 a: 41.7 


* OdO» ratio - 0.6 (QM 1*3). p - 0.2 
t Odd* ratio • 0.9 (0 36. 2 19). P - 0.6 

* AitctMon transformation, tm Mcthoos 
i p - 0.06 


TABLE 3 


ASTHMA VERSUS CONTROL: SAMPLE CHARACTERISTICS 


Factor 

Asthma 
(ft - 707) 

Control 
(ft - 727) 

Ag«. yr 

7.3 (3-4) 

7.5 (^-14) 

Sax (male). % 

62 

59 

Ethnicity. % 

Hispanic 

62 

72 

African-American 

34 

28* 

Other 

5 

1 

SES. <*t' 

1 

64 

66 

H 

19 

19 

111 

IB 

15 

URI, %* 

62 

62 

Month. % 

October/Nova mt>ef7 April (cool) 

55 

40* 

Decemtoer/Ftbruary/March (cold) 

45 

60 


* p • 0.06 

7 See i«xt tor dafcniMxv 

* p - 0.02 


TABLE 4 

ASTHMA VERSUS CONTROL: EXPOSURE VARIABLES 


Asthma Control 

Factor <* - JOT) (ft - J2T) 


Any smoker, at home. % 

54 

51 

Daily cigarettes by all smokers, maan a SD 

8.7 a 12.8 

6.1 a 10.3 

Maternal caregiver smokes, % 

44 

28* 

CCR > 30 ng/mg. 

38 

25* 

Maan CCR. ng/mg* 

43.6 i 87.7 

25.B a 46.5! 


* Odd* ratio - 2.0 (11- 34|. p - 0.03. 
*0* • 1.9 0 04. 3.35), p - 0.0* 

* Aitctuaon transformation, jm Methods 

* p - 0.06 


group had a much larger proportion on 
such a daily regimen. There was no differ¬ 
ence between the groups in pet owner¬ 
ship or month of recruitment. 

The passive smoke exposure of the two 
groups is compared in table 2. There 
was no significant difference in general 
household smoking. Smoking by the 
maternal caregiver was more common in 

J the nonacute group. There was no differ¬ 
ence in the proportions of children ex¬ 
posed at home as defined by CCR levels 
at or above 30 ng/mg. The mean CCR 
was nonsignificantly greater in the acute 


group (46.2 ng/mg) than among the 
nonacute children (38.5 ng/mg). 

Because the two asthma groups were 
similar with regard to demographic char¬ 
acteristics, smoking prevalences, and past 
ER use, they were combined into a single 
asthmatic group for comparison with the 
control group. 

Asthmatic Versus Control Groups 
The asthmatic and control groups are 
similar with respect to age, sex, SES, and 
recent UR1, as shown in table 3. There 
was a significant difference in month of 


recruitment, with asthmatics enrolled in 
higher proportion than control subjects 
in the coo! months of October, Novem¬ 
ber, and April compared with the cold 
months. There was also a greater propor¬ 
tion of African-American children 
among those with asthma. There was no 
difference in ownership of household 
pets. 

Comparing smoking variables (table 
4), there was no significant difference in 
the proportions having any smokers at 
home or in daily cigarette consumption 
by ail smokers. The maternal caregiver^ 
however, was much more likely to smoke 
among the asthmatic group (OR = 2.0). 
This was confirmed by the differences in 
CCR, whether defined categorically (OR 
= 1.9) or quantitatively (mean 43.6 ver¬ 
sus 25.8 ng/mg). 

When analysis was restricted to those 
children (n = 181) whose maternal care¬ 
giver was their biologic mother, the same 
association between maternal smoking 
status and asthma was founds This was 
so whether maternal smoking was de¬ 
fined as (/) current smoking by the bio¬ 
logic mother (OR = 1.9(95% confidence 
interval U, 3.6)], (2) current or exsmok¬ 
ing [OR = 2.0 (1.1, 3.8)], or (3) smoking 
in pregnancy [OR = 1.9 (1.1, 3.5)]. 

Ethnicity and month of recruitment 
were examined as potential confounders. 
African-American children had a slight¬ 
ly higher mean CCR (38.9 ± 9.4 ng/mg) 
than^ Hispanic children (32.6 ± 5.16 
ng/ml), and they showed no significant 
difference on the categorical CCR mea¬ 
sure [OR = (0.7—2.5)}. 

Regarding month of recruitment, there 
was no difference in CCR between the 
cool and cold months, whether measured 
categorically or quantitatively. On enter¬ 
ing CCR (> 30 ng/mg), month, and eth¬ 
nicity simultaneously into a logistic 
regression model; the association be¬ 
tween CCR and asthma was altered only 
slightly, increasing the odds ratio from 
1.9 to 2.0. 

Boys showed a stronger association be¬ 
tween maternal smoking and CCR (> 30 
ng/mg) and their asthma than did girls. 
The differences were not statistically sig¬ 
nificant, however. 

To remove the influence of extreme 
values, the analysis was repeated exclud¬ 
ing the three CCR outliers greater than 
200 ng/mg. The results were essentially 
unchanged. 

The analysis was repeated using only 
acute asthmatic subjects as the case group 
(table 5). The pattern was similar to that 
of table 4, except that the odds ratios were 
slightly smaller^ and no longer significant 
at the 0.05 level; fq^the comparison of 
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TABU 5 


ACUTE ASTHMA VERSUS CONTROL: EXPOSURE VARIABLES 



Acute Asthma 

Control 

Factor 

<n - 72 ) 

(n . 121 ) 

Any emoker at home. % 

53 

51 

Daily cigarettes by all smokers. mean t SD 

7.7 * 11.6 

6.1 i 10.3 

Maternal caregiver smokes. % 

40 

28* 

CCR > 30 ng/mg. *> 

38 

25* 

Mean. CCR. ng/mg* 

4€.2 i 98.3 

25.8 s 46 5« 


* OOd» rat» - 17 (0.92. 315). p - 0.08 
t Odds ratio - 1.8 10.84. ,3.50). p • 0.07 
$ Aitcmson transtomutjon. m Methods 
Ip - OH 


maternal smoking and CCR measured 
categorically. The mean difference in 
CCR between acute asthmatic and con¬ 
trol children was 46.2 versus 25.8 ng/mg, 
was also non-significant. 

The association of CCR (£ 30 ng/mg) 
with questionnaire measures of exposure 
was computed. CCR was most strongly 
associated with the maternal caregiver’s 
smoking status {OR = 11.9 (6.3, 22.3)]. 
Association with smoking by household 
smokers other than the maternal care¬ 
giver was lower [OR = 3 4(1.3, 8.7)}. To 
examine further whether smoking by the 
maternal caregiver was mainly a sur¬ 
rogate for the total number of smokers 
in the home, the correlation of smoking 
by maternal caregiver with number of 
other smokers was calculated. There was 
little correlation (Spearman’s coefficient 
= 0.1; p = 0.13). CCR thus accorded 
most closely with current smoking by the 
maternal caregiver as an independent 
source of passive smoking by the child. 

None of the children questioned ad¬ 
mitted to smoking. Active smoking by 
the child could: be a confounder of the 
association between passive smoking and 


asthma. If recent, it should account for 
CCR levels at the high end of the distri¬ 
bution. These possibilities were explored 
by examining the characteristics of those 
children with high CCR values (> 100 
ng/mg) (table 6). The ages of these chil¬ 
dren were mostly at the low end of the 
age range, making it highly unlikely that 
active smoking explains most of these 
values. Further, they were evenly divided 
between cases and controls, so that even 
if all were attributable to active smoking 
the error would not be systematic 


Discussion 

g round that passive smoking is as- 
ated with clinically significant child- 
d asthma in a sample of children 
vn from an inner city population of 
ngjnly Hispanic and African-American 
||dren using a hospital’s ambulatory 
services. 

The comparability of the groups needs 
to be considered. Controls in our study 
were drawn from the pediatric ER and 
can be regarded as sampling the popula¬ 
tion of children who use the ER. There 


TABLE 6 


SUBJECTS WITH COTININE/CREATININE RATIO > 100 NG/MG 


CDR 

Age 

{yn 

Maternal Caregiver 
Smokes 

Other Smokers 
at Home 

Asthma 

745 

3 

No 

Yes 

335 

5 

Yes 

Yes 

270' 

4 

No 

No 

238 

3 

No 

No 

1B6 

5 

Yes 

No 

140 

3 

Yes 

Yes 

118' 

9 

Yes 

Yes 

Control 

468 

3 

Yes 

NO 

232 

5 

No 

No 

136 

7 

Yes 

No 

130 

5 

Yes 

Yes 

12B 

6 

No 

Yes 

112 

12 

NO 

No 

102 

9 

Yes 

Yes 


were no confounding demographic di.fi- 
ferences between control and asthmatic 
children. The asthma clinic subjects, al¬ 
though not drawn from the ER, previ¬ 
ously used the ER in 86% of cases, mak¬ 
ing it unlikely that they differed markedly 
from acute asthmatic or control children 
in their pattern of use of the ER for acute 
illhesses. 

Among children using the ER with di¬ 
agnoses other than acute asthma, a large 
proportion present with respiratory 
symptoms. Passive smoking has been 
shown to be associated with acute respi¬ 
ratory infection in younger children and 
chronic respiratory symptoms in older 
children (23). Our control group there¬ 
fore probably had more passive smoke 
exposure than would be found in a com¬ 
parable group of community controls. If 
so, we would be less likely to observe a 
difference in passive smoking between 
control and asthmatic children in this 
study. The fact that an effect was none¬ 
theless found strengthens its validity 

f king by the maternal caregiver was 
>osure variable most strongly a$- 
d with the asthmatic state. There 
svidence from a number of studies 
is maternal smoking that is im¬ 
portant in predicting the risk or severity 
of asthma or wheezing (4^-7, 9, 14^16). 
In our study we were unable to distin¬ 
guish among current or past smoking by 
maternal caregiver or smoking in preg¬ 
nancy by the biologic mother, as these 
measures were closely intercorrelated and 
all significantly associated with the 
child’s asthmatic status. However, we 
confirmed that this is a direct effect of 
maternal smoking rather than a reflec¬ 
tion of the number of smokers in the 
householdi 

We were unable to show- an effect of 
passive smoke exposure on the precipi¬ 
tation of acute asthmatic attacks. For this 
purpose, we distinguished children visit¬ 
ing the ER with an acute attack at the 
time of recruitment from children with 
presumed similar asthmatic conditions 
who were not acute. We found no differ¬ 
ence between the acute and nonacute 
groups when the CCR was used as a cate¬ 
gorical measure (OR = 0.9), and self- 
reported smoking by the caregiver was 
actually more common among the non- 
acute group (OR = 0.6). Using CCR as 
a continuous variable, an elevation in the 
acute group was non-significam (46.2 ver^ 
sus 38.5 ng/mg). 

The power of this second part of the 
study to show- a twofold excess of ex¬ 
posure among acute asthmatic subjects 
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was less than 50%. However conjecture 
that a larger sample might have shown 
• such a significant positive association 
must be balanced against what was ob¬ 
served: no difference at all between the 
-^two groups with regard to cotinine mea- 
J ’ired categorically, and a negative associ¬ 
ation between maternal smoking status 
and acute asthma. 

riere were also some differences be- 
the two asthmatic groups, which 
r have made it more difficult to show 
>sitive association. Among the acute 
53ses, only 65% had at some time previ¬ 
ously attended the asthma clinic Further, 
only 34% were on daily asthma medica¬ 
tion at the time of recruitment compared 
to 80% of the asthma clinic cases. It is 
therefore possible that children attend¬ 
ing the asthma clinic have more severe 
asthma. If greater severity of asthma is 
itself associated with passive smoking 
(14-16), the asthma clinic group may have 
had more passive smoke exposure to be¬ 
gin with. This would make it more diffi¬ 
cult to show an elevated CCR in the acute 
asthma group even if they were subject 
to recent increases in exposure. It is pos¬ 
sible that a real effect was thereby ob¬ 
scured. An alternative possibility is that 
treatment suppresses the effect of pas¬ 
sive smoking. In such a case, the trigger¬ 
ing effect of such exposure may be evi- 

3 dent only in comparing acute cases with 
lonacute cases among children not on 
regular medication. Our numbers were 
:oo small to explore this further. 

Use of cotinine as a biomarker of ex¬ 
posure enabled us to validate the report¬ 
ed smoking status of the maternal care¬ 
giver and to demonstrate nicotine ab¬ 
sorption by the child. In addition, it 
provided an exposure measure free of in- 
:erviewer bias. 

The use of cotinine raised methodo- 
ogic questions that need to be resolved. 
Other studies have shown that cotinine 
s measurable, sometimes at high levels, 
n children with no reported exposure at 
pome (19). We found this also. We made 
ise of the findings of Henderson and col¬ 
eagues (21), who found that a cutoff level 
pf 30 ng/mg optimally distinguished chil¬ 
dren exposed to tobacco smoke at home 
measured by air nicotine concentration 
ind cigarette butts saved) from those 
jnexposed. 

We used cotinine to measure degree of 
recent exposure among acute and non- 
icute asthma. This presupposes that coti- 
line levels reflect the intensity of passive 

J ;moking. Because of interindividual 
differences in metabolism^ however, the 


variation in cotinine among children for 
a given exposure may be considerable It 
also remains to be confirmed whether 
urinary cotinine levels in an individual 
child are stable over time so that a single 
measure reflects “average” exposure, or 
whether they are sufficiently sensitive to 
changes over and above this background 
exposure level to detect short-term 
(“peak”) increases. Henderson’s group, 
doing repeated measures, found stable 
urinary CCR levels over a period of 4 wk 
(21). The correlation coefficient found 
between average log CCR and average 
home nicotine concentration was 0.68. 
In contrast, Coultas and coworkers re¬ 
ported a wide variation in urinary CCR 
over a period of about 11 wk; their corre¬ 
lation coefficient between CCR and am¬ 
bient nicotine was Oil5 (24). In view of 
the difficulties posed by these conflict¬ 
ing data, the hypothesis concerning acute 
exacerbation of asthma by environmen¬ 
tal tobacco smoke needs a prospective 
study of asthmatic children, linking acute 
exacerbations of asthma to variations in 
exposure based both on repeated mea¬ 
sures of cotinine and on some measure 
of^pvironmental exposure. 

include that passive smoking by 
pother or other maternal caregiver 
ssociated with the asthmatic state 
pong children. Given our observed 
Ids ratio around 2.0, the high prevalence 
\ both parental smoking and asthma 
kes this association a public health 
bblem of considerable impact in this 
jpulation. 

Ve could not show that recent eleva¬ 
tions in exposure to tobacco smoke trig¬ 
gered attacks of asthma requiring visits 
to the emergency room. Lack of statisti- 
l power, differences between acute and 
aacute cases in medication use, and 
litations in using a single cotinine mea- 
; may explain this finding rather than 
_ at lack of effect. If our finding is val¬ 
id, however, it may be because the mech* 
anism of effect of maternal smoking on 
asthma is through increasing bronchial 
responsiveness in the child rather than 
by triggering bronchospasm. A number 
of studies have shown that bronchial re¬ 
sponsiveness among asthmatic children 
is greater if the mother smokes (14-16, 
25, 26). Such a mechanism is also com¬ 
patible with the finding of Evans and col¬ 
leagues (17) that the number of ER visits 
for acute asthma is increased if there is 
a smoker in the household: In contrast 
to these findings, those of general popu¬ 
lation studies have yet to clearly demon¬ 
strate an association between bronchial 


responsiveness in children and parental 
smoking (25 , 26). 

The clinical implications of this study 
are clear. Maternal smoking in the house¬ 
holds of asthmatic children in this popu¬ 
lation is all too common. Reduction of 
this potentially important risk factor 
should be the target of clinicians and 
health educators working with the fami¬ 
lies of these asthmatic children. 
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Effect of Passive Smoking on Asthmatic 
Children Who Have and Who Have Not Had 
Atopic Dermatitis* 
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We studied 240 children with asthma who were themselves 
nonsmokers and had been referred consecutively to our 
clinic. They were aged 6 to 17 years. The severity of asthma 
was assessed by symptom score, by spirometry, and, in 
those who could perform the test reliably, by histamine 
bronchial challenge test. Those who reported having had a 
chronic or chronically relapsing itchy rash in characteristic 
locations were recorded as having had atopic dermatitis. 
HRQtiple analysis of variance revealed that children whose 
Koehers smoked had significantly more severe asthma 
(g<j).001) but that atopic dermatitis had no apparent effect 
writhe severity of asthma, either in its main effect (p = 0,71) 



Although our previous study indicates that smoking mothers' 
children are more likely to develop asthma if they have had 


atopic dermatitis than if they have not, the severity of 
asthma does not appear to be associated with a history of 



MANOVA = multiple analysis of variance; PC, = provocation 
concentration of histamine required to decrease FEV, by 20 
percent 


S moke pollution in the home appears to aggravate 
symptoms in children with asthma. In our first 
study population, which comprised the asthmatic 
patients who attended our allergy' clinic, we found 
that asthmatic symptoms were more severe, and that 
pulmonary function test results were tower in those 
whose mothers were smokers than those whose moth¬ 
ers were nonsmokers. 13 

^MSponly does passive smoking appear to exacerbate 
fgyptoms in those who are already asthmatic, there 
aSso strong evidence that it causes asthma in certain 
ggldren who would not otherwise have had this 
dq^ase. This was found in a second study population, 
one that included all of the children who attended our 
allergy clinic. We demonstrated that children with 
atopic dermatitis were much more likely to have 
asthma if the mother smoked than if she did not 
smoke. 4 In those with no-history-of atopic dermatitis, 
by contrast, asthma was just as frequent in those with 
a nonsmoking mother as in those with a mother who 
smoked. 

This finding, that passive smoking is a risk factor for 
causing asthma only in the children who have a history 
of atopic dermatitis, raises the question as to whether 
it is also solely asthmatic children with atopic derma¬ 
titis whose asthma is aggravated by smoke pollution 
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in the home. Knowing the correct answer to this 
question is necessary to answer the following one: 
should smoking parents of an asthmatic child be 
counselled just as forcefully about smoke avoidance if 
the child has never had atopic dermatitis as when the 
child has had atopic dermatitis? 

In order to answer these questions, we reanalyzed 
the data from our first study. 3 A history concerning 
the presence or absence of atopic dermatitis was 
available on all but three of the children who had! 
comprised the earlier study’s population. 

Materials and Methods 

The population and some of the methods were described in detail 
in an earlier publication. 1 In brief, the series included every child 
who had a history of asthma or frequent wheezing, who was aged 7 
to 17 years, who had been referred to one of us (A-B.M.) at the 
Childrens Hospital Allergy Clinic in Vancouver, and who was seen 
between Non- l, 1983 and May 31, 1966. The data recorded at the 
first visit during this period were used in the study. There were 247 
subjects in all. 

Questionnaire 

A trained interviewer put standardized questions to the patient 
and to the accompanying adult who. in 97 percent of the cases, was 
a parent. The parents or the accompanying person was asked how 
long the child had had the asthma or wheezing.* whether the child 
had suffered from, a cold or respiratory infection during the 
preceding two weeks, and whether the child had received a 
medication which might affect the result of the histamine bronchial 
challenge test * They were also asked how severe they considered 
the child's asthma to be. how frequently the child had wheezed and 
had received medication during the previous 12 months, whether 
corticosteroids had been given, and whether there was wheezing 
on exertion. Each of these features was assigned a numeric score 
indicating seventy, and the sum of these numbers was the asthma 
symptom score .* y * In addition, parents were asked! whether the 
child had ever had a rash and. if so. whether it had been itchy; how 
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Ion* it had lasted! and what its distribution Had been. Only children 
who Had had a rash which was itchy; which was chronic or chronically 
relapsing, and which had occurred in characteristic areas were 
classified as having had atopic dermatitis. 7 

When the previous questions had been completed, the parent or 
accompanying adult was asked whether the mother smoked and 
whether the father smoked.'The child was asked privately whether 
he or she smoked! The fdur children who adtnitted to being smokers 
were excluded from the study. 

Rjrccd Expiratory Spirogram 

Forced expiratory maneuvers were performed until thrrr were 
three in which the forced vital capacity (FVQ agreed within 5 
percent: Three children who were unable to perform ninsistently 
satisfactory spirograms were eliminated from the series. The forced 
expiratory voliime in one second (FEV,) and the (breed expiratory 
flow during the middle half of the FVC (FEF25-75*Vwere expressed 
as a percentage of the predicted mean for age. sex. and height.' 

Bronchial Responsiveness to Histamine 

Parents were contacted by telephone 48 hours pnor to the 
appointment and were instructed to discontinue medications which 
might influence a bronchial challenge test. After the spirogramTuid 
been recorded, a bronchial challenge test was given to all of the 103 
children who could perform the test reliably; that is, it was given to 
all except those who had recently taken medications which might 
interfere with the test - or had had a respiratory infection within the 
previous two weeks or had a FEV, which was less than 60 percent 
of predicted. 

Aerosol Histamine was administered by mask using the method 
of Cockcroft et al. M Children whose FEV, did not decrease by 20 
percent when the strongest concentration (8 mg/ml) was adminis¬ 
tered were deemed, for the purpose of calculating the PC». to 
respond to double that concentration, ie, 16 mg of histamine acid 
phosphate per milliliter. 

Statistical Analysis 

There were 240 subjects. 206 of whom had data concerning all of 
the dependent and independent variables (other than PC„, which 
was recorded in a subset of 103). Of the 206 subjects. 46 had 
smoking mothers, and 160 did not; 62 had had a recent respiratory 
infection, and 144 had not; and 79 had had atopic dermatitis, and 
127 had not. Previous analysis of these patients 1 -* by multiple 
regression had indicated that the most important predictors of the 
severity of asthma were maternal smoking, recent respiratory 
infection, age. and the age of onset of asthma. A MANOVA test was 
therefore carried out using the following as dependent variables; 
FEV,*; FEF25-75*; and asthma symptom score. The design 
consisted of a 2*2x2 factorial analysis incorporating all possible 
interactions. The factors were whether or not the child had had 
atopic dermatitis, whether or not the mother smoked, and whether 
or not the child had'had a recent respiratory infection. Age and the 
age of onset were used as covarutes. 

In a previous analysis, smoking by the father was found to He a 
predictor of the severity of asthma in boys only and not in the 
population as a whole: this variable was therefore not included in 
the MANOVA. 1 

The PC* measurement was not included os a dependent variable 
liecause none of the children with a recent respiratory infection 
was given a histamine bronchial challenge test, the reason for 
omitting this test being that infection is thought to aggravate 
bronchial responsiveness.’ Therefore, for PC,,, a separate two-factor 
analysis was run. with maternal smoking and atopic dermatitis as 
factors: and since age and the age of onset were not found to be 
predictive, analysis of variance, rather than analysis of eovanance. 
was performed. 


Table 1—AdjustedMeans of Measures of 
Severity of Asthma* 





Recent 




Maternal 

Respiratory 

Atopic 


Smoking 

Infection 

Dermatitis 

Measure 

No 

les 

No Yes 

No 

Yes 

Asthma symptom score 

6.9 

9.1 

7 4 8!6 

7.9 

8.1 

FEV,, percent of 

84.0+ 

76.5t 82.24 78.34 

79.4§ 

8l.2§ 

predicted 

FEF25-7. , 5*. percent 

71.0 

59.2 

68.9 61.3 

62.8 

67.4 

of predicted 

In PC J 

0j71 

-0.11 


0.4** 

0.2— 


• Adjusted for covariates, age and age of onset, and for two of the 
factors, maternal smoking, recent infection, and atopic dermatitis. 

♦p *0.001. 

0.008. 

§p = 0.71. 

IfThese means were adjusted by factors, maternal smoking and 
atopic dermatitis; no covariates were used! 

Ip * 0.008. 

•*p = 0.40. 

Results 

When considering the main effects of the factors in 
the MANOVA analysts, children whose mothers 
smoked were found to have significantly more severe 
asthma than those whose mothers did not smoke 
(p* 0.001; see Table 1), In contrast, atopic dermatitis 
and recent respiratory infection had no apparent effect 
on the severity of asthma, either as main effects, or as 
a result of their separate or combined interactions 
with maternal smoking; however, the covariates, age 
and age of onset, were found to be highly significant 
predictors of the severity of asthma. 

The analysis of the PC** levels produced similar 
findings. The levels were significantly different in the 
children of the smoking mothers as compared with 
those of nonsmoking mothers (p = 0.008), but a history 
of atopic dermatitis was not predictive of the PC W 
levels (p = 0.404). 

Discussion 

We had observed in another study that children in 
our clinic had asthma more frequently if the mother 
smoked than if she did not smoke, but that this 
increased frequency of asthma was limited to those 
who had had atopic dermatitis. 4 This finding raised 
the following question: was the aggravation of asthma 
in asthmatic children of mothers who smoked, as 
reported by us in our clinic patients 1 ' 3 and confirmed 
bv others in community surveys, 10 ,1 also confined to 
those who had had atopic dermatitis? It was in order 
to answer this question that we reanalyzed the infor¬ 
mation collected during our earlier study, 2 the one 
which had been performed on a clinic population of 
asthmatic children. 

Our analysis reconfirmed that asthmatic children 
who had smoking mothers had more severe asthma 
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than those who did not, whether judged by the severity 
of symptoms or by pulmonary function testing, and it 
indicatecPthat this aggravation of their asthma was not 
confined to those who had had atopic dermatitis; 
atopic dermatitis was not a predictor of the severity of 
asthma, either on its own, or combined with maternal 
smoking. 

Our data did not confirm that recent respiratory 
infection was a predictor of increased severity of 
asthma. Even though the number of subjects was 
substantial, neither the main effect of recent infection, 
nor its interaction with atopic dermatitis or maternal 
smoking achieved statistical significance. Neverthe¬ 
less, there is a possibility that in some subgroups of 
children, recent infection might be important in 
determining the severity of asthma. 

It is not likely that children were incorrectly classi¬ 
fied as nonsmokers themselves when they did in fact 
smoke. Using a carbon monoxide monitor, we have 
measured the CO content in the expired air of 
consecutive patients who were aged between 9 and IT 
years and who were seen subsequently. 12 Only the two 
who admitted to being smokers had a CO concentra¬ 
tion above 8 ppm; the other 77 who claimed to be 
nonsmokers all had a CO concentration below this 
lJevel (unpublished data). These findings suggest that 
the children who attend our clinic are truthful about 
their smoking habits, as has been found in children in 
London 13 and New York. 14 

jSlphoiigh passive smoking may cause asthma only 
ir^Epildren who have had atopic dermatitis, 4 we 
c jpg ude that smoke aggravates asthma in those who 
j Sg not had'atopic dermatitis as well as in those who 
It is therefore appropriate to urge parents of all 
fajrthrnatic children, even those who have not had 
faEopic dermatitis, to refrain from smoking when in the 
■rouse or when in the car with the child. 
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The authors examined the possible relationship between maternal 
smoking and bronchial hyperresponsiveness in a cohort of 1812 
primary-school children in first grade. A standardized free running 
test was performed on the children. Exposure to maternal smoking 
was estimated via questionnaire information. The authors reported 
that bronchial hyperresponsiveness was more common in children: of 
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6.34) for children reportedly exposed to maternal smoking in the 
first year of life and 20.55 (95% Cl: 2.5-168.9) for asthmatic 
children reportedly exposed to maternal smoking in the first year 
of life. However, "current exposure to maternal smoking was 
associated with less hyperresponsiveness." 
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Maternal smoking in early childhood: A 
risk factor for bronchial responsiveness to 
exercise in primary-school children 


T. Frischer, md. J. Kuehr. mo. R: Meinert. msc. W. Karmaus, md. mph. 
R. Barth, md. E. Hermann-Kunu, md. and R. Urbanek. md 


From the University of Children's Hospital. Freiburg im Breisgou. the Bundesgesundheitsomt, 
Berlin, and the Nordig Institut fuer Gesundhertsforschung. Hamburg. Germany; and the Univer¬ 
sity Children's Hospital. Vienna, Austria 


The relationship between maternal smoking and bronchial hyperresponsiveness 
as assessed by a standardized free running test was investigated in a cohort of 
1812 primary-school children in first grade. A child's exposure to maternal smok¬ 
ing during pregnancy, the first year of life, and the study year was recorded. 
Current exposure was not positively associated with bronchial hyperrespon- 
siveness. The prevalence of this disorder was higher when maternal smoking 
" ring the child’s first year of life was reported (9%) than when it was not (5.9%). 
> odds of being hyperresponsive were significantly higher in children exposed 
! maternal smoking in their first year of life (odds ratio, 2.82; 95% confidence 
fcerval, 1.25 to 6.34; p <0.01), especially in children with asthma (odds ratio, 
j.55; 95% confidence interval, 2.5 to 168.9; p <0.01). Current exposure to mater¬ 
nal smoking was associated with less hyperresponsiveness. The effect of current 
maternal smoking might reflect changes in smoking habits by mothers of chil¬ 
dren with symptoms, ^pe^eosjSxposuiejQ^obQcco^smokeicueqrtvrhfeimic 


_ j^amBSSSSXsasiS0° ur (lndin g* support the 

general hypothesis that early lung injuries have an impact on the later respira¬ 
tory health of children. (J Pediatr 1992;121:17-22) 
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It has been suggested that the natural history of chronic 
obstructive pulmonary disease has its origins in early child¬ 
hood. 1 Among the many risk factors under investigation, 
there is evidence for a possible role of respiratory infection 
in infancy, 1 -'atopy, 1 and passive smoking/" 10 liung injuries 
in early life are associated with impaired lung func¬ 
tion. 3 - 5 * 9:11 increased prevalence of bronchial Hyperrespon¬ 
siveness. 3 asthma, 1 - and lower respiratory tract symptoms 
and disease in later life. 13 

Exercise-induced bronchoconstriction is a common man¬ 
ifestation of childhood asthma. The pathogenesis mainly 
involves altered response to temperature changes in the air- 
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ways with subsequent release of mediators and smooth 
muscle contraction: 14 * 15 Bronchial hyperresponsiveness as 
assessed by exercise tests corresponds well to clinically ap¬ 
parent asthma. 16 Such tests have been used in cpidemiolbgic 
studies on the prevalence of childhood asthma. 1 18 Wc used 
a standardized free running test to measure BHR in a co¬ 


BHR 

Bronchial hyperresponsiveness 

Cl 

95% Confidence interval 

OR 

Odds ratio 

PEFR 

Peak expiratory flow rate 


hort of 1812 primary-school children in southern Germany 
and determined the risk factors for BHR. 

METHODS 

Sampling and questionnaire. This report is based on 
cross-sectional data from a cohort study on, childhood! 
asthma and alltrgy currently being conducted in south- 
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western Germany. Analysis was conducted by using data 
from the initial survey in L990i The study was approved by 
the Ideal ethics committee of the University of Freiburg and 
by local school authorities. Data collection took place in 
three towns in the vicinity of Freiburg im Breisgaui 
Germany. To obtain a representative sample of the popula¬ 
tion, we invited the parents of all children entering primary 
school to participate. Written consent to perform the study 
was obtained from the parents of all participants. 

Questionnaires were distributed to children in the schools, 
to be filled out by the parents at home. Questions concerned 
parental education, housing conditions, gestational age, the 
parents' history of allergic diseases, and the child's history 
of pneumonia during the first year of life. Lifetime preva¬ 
lence of asthma was based either on a physician's diagnosis 
of asthma or on repeated diagnoses of wheezy bronchitis. 
Maternal and paternal smoking status during pregnancy, 
the child's first year of life, and the study year (1990) was 
recorded. For the same periods, the total number of packs 
of cigarettes smoked per day in the house by all family 
members was also recorded. Reproducibility of the re¬ 
sponses was determined in a separate study of 162 children 
of the same age. The questionnaire was distributed twice to 
these children's parents within 4 weeks. When the first 
questionnaire was distributed, parents were not told about 
the second questionnaire. 

Allergy skin test. A standardized skin-prick test using 
seven common allergens (birch, grass, and hazel pollen, cat 
and dog dander, and Dermaiophagoides pieronyssinus and 
farinae [ALK Laboratories, Copenhagen, Denmark]) and 
a positive (histamine. 10 mg/ml) and a negative (sodium 
chloride) control test were performed on the right forearm 
of all children. The smallest and largest diameters of every 
wheal were measured after 15 minutes and the arithmetic 
mean was calculated. Any value equal to or greater than 2 
mm was scored as positive, the value for the negative con¬ 
trol test first being subtracted from the allergen value. 
Children with at least one positive reaction to any of the al¬ 
lergens were designated as being atopic. 

Free running test. We used a standardized free running 
test to measure bronchial responsiveness. 15,16 Tests were 
performed by two observer teams, each consisting of a ph>> 
sician trained in pulmonary medicine, a nurse, and two stu¬ 
dents. Team members were unaware of questionnaire data 
and were interchanged between teams periodically. Loca- 
tions varied daily. The exercise tests were performed in 
school gymnasiums, usually between 8 am and 1 pm. Any 
aniiasihma treatment was not interrupted. Children who 
were absent were given a second appointment. The children 
underwent a short physical examination, and their weight 1 
and height were recorded. Children with a cough or crack¬ 
les on auscultation were classified as having recent lower 


respiratory tract infection. Room temperature and humid¬ 
ity were recorded. Each child was provided with a telemet¬ 
ric device to monitor heart rate. Children were exercised in 
groups of four for 6 minutes. With the use of the mini 
Wright Peak Flow Meter (Clement Clarke, Ltd., London, 
United Kingdom), five peak expiratory flow rate readings 
were recorded immediately before exercise and three read¬ 
ings at 3, 6, and 9 minutes, respectively, after the exercise 
period. The maximum value reached each time was re¬ 
corded! 

Statistical analysts. To assess the degree to which answers 
were reproducible, we calculated the proportion of agree¬ 
ment and the Cohen kappa statistic. 19 We defined BHR as 
a fall in PEFR of at least 15% from the baseline level to the 
value 3 minutes after exercise. 15 A logistic regression of 
BHR was performed. Backward elimination of potential 
confounders and interaction terms was carried out. 20 Ex¬ 
planatory variables were maternal smoking during the var¬ 
ious time periods, prematurity, and pneumonia during the 
child's first year of lift. A parental history of either asthma 
or hay fever, the child's atopic status, place of residence, in¬ 
door temperature and humidity in the gymnasium, and in¬ 
dexes of parental education! respiratory infections during 
the study year, heating and cooking, and crowding in the 
children's homes (in square meters per family member) 
were regarded as possible confounders. Because a diagnosis 
of asthma is preceded by the development of BHR. asthma 
was not specified as a predictor of BHR. but stratified anal¬ 
yses were performed for asthmatic status. All analyses were 
performed with the Statistical Analysis Systems software 
program (SAS Institute, Inc., Cary, N.C.), 

RESULTS 

Reproducibility study. Responses to the questionnaire 
administered on two occasions to 162 families not partici¬ 
pating in the study showed a high degree of reproducibility: 
The proportion of agreement and the kappa values for ma¬ 
ternal smoking during pregnancy, the child's first year of 
life, and the study year were 83%, 83%, and 87.6% (kappa: 
0 j 5K 0.59, 0.9), respectively. Questions on asthma showed 
excellent agreement (proportion of agreement: 97.7%: 
kappa: 0.9). 

Characteristics of the study population. Of the 2604 fam¬ 
ilies contacted, 1812 (69.6%) participated. Of the ques¬ 
tionnaires. 63.7% were filled out by the mother, 4.0% by the 
father, and 30.2% by both parents. In a sample of 347 non- 
responders, the main reason for nonparticipation was the 
longitudinal nature of the study, involving frequent testing 
of the children. The mean (± SD) age of the study popula¬ 
tion was 7.3 ± 0.4 years. A history of asthma (current or 
otherwise) was reported in 210 children (111 .6%). Maternal 1 
smoking was common during the child's first year ofi life 
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Table li Prevalence of BHR (PEFR decrease >15% of baseline after exercise) in relation to variables of interest, 
stratified for asthma 


No asthma (n * 

1290) 

Asthma (n - 

171) 

Whole sample (N 

- 4461) 

X 

P' 

X 

P 

X 

P 

Maternal smoking during pregnancy 






Yes 5.9 

0.82 

22.2 

0.39 

7,3 

0.68 

No 5.4 


14.5 


6.5 


Maternal smoking at age 1 yr 






Yes 7.3 

0.13 

24.2 

0.13 

9.0 

0.06 

No 4.9 


13.5 


6.0 


Maternal smoking at age 8 yr 






Yes 6.3 

0.38 

9.5 

0.21 

6.6 

0.97 

No 5.0 


17.7 


6.6 


Prematurity 






Yes 8.3 

0.27 

27.3 

0.12 

12.3 

0.02 

No 5.5 


14.3 


6.4 


Pneumonia during first year of life 






Yes 8.3 

0.55 

11.1 

0.71 

9.1 

0.59 

No 5.5 


15.7 


6.7 


Atopy (skin-prick test result positive)t 






Yes 10.0 

0.0 

31.3 

0.0 

14.8 

0.0 

No 3.7 


6.2 


3.9 


Parental ieducational level 






Low 7.1 

0.18 

21.3 

0.42 

8.5 

0.12 

Medium 5.4 


14.6 


6.7 


High 4.3 


12.3 


5.3 


Gender 






Male 4.8 

0.3 

17.4 

0.54 

6.5 

0.72 

Female 6.1 


13.9 


6.9 


Recent lower respiratory tract illness 






Yes 5.2 

0.82 

13.9 

0.73 

6.3 

0.72 

No 5.6 


16.3 


6.8 


Total 5.5 


15.8 


6.7 



‘Chi-square test. 

+Number of children with skin-prick tesi and challenge lest * 1 363 j 


(22.9%) as well as in the study year (30.2%): Of mothers 
who had smoked during their child's first year of life. 84:9% 
were still smoking during the study year. On the other hand; 
39.9% of mothers who had smoked during their child's first 
year of life had not smoked during pregnancy. During their 
first year of life, 5.9% of children were exposed to at least 
one pack per day (smoked by all family members) and 
34.0% to less than one pack per day; 60.0% were unexposed. 
Corresponding figures were 7.7%, 33.5%. and 58.8% for ex¬ 
posure during the study year. Height- and gender-adjusted 
means for resting PEFR were 245.6 L/min in children 
whose mothers smoked during the child's first year of life 
and 249.0 L/min in children whose mothers did not. This 
difference was not statistically significant. 

Permissionito perform the free running test was refused 
by 226 parents, 104 children were absent, 15 children 
refused to participate, and 6 children were unwilling to 
complete the exercise. Hence data for 1461 children (81%) 
were analyzed. A diagnosis of asthma was as prevalent 


among nonparticipating children (11.3%) as in the test 
group (11.6%). In 98.8% of the children; heart rate 
increased to more than 170 beats/min—a work load suffi¬ 
cient to elicit bronchoconstriction in sensitive subjects. 16 A 
decrease in PEFR equal to or greater than 15% was 
recorded in 98 children (6;7%). 

Association between maternal smoking and BHR. Ciga¬ 
rette smoke exposure at age 1 year was associated with a 
higher proportion of children with BHR (9.0%) than of 
children with smoke exposure during the study year (6.6%) 
(Table I)i A change in maternal smoking habits seemed to 
influence the prevalence of BHR. Cigarette smoke exposure 
that occurred exclusively during the first year was associ¬ 
ated with the highest prevalence of BH R (13.7%): Of chil¬ 
dren who continued to be exposed to cigarette smoke. 7.6% 
were hyperresponsive. Of children never exposed to smoke. 
6.3% w-cre hyperresponsive. The lowest'proportion of chil¬ 
dren with BHR was observed in. those exposed exclusively 
during the study year (4:4%). This relationship was more 
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Table II. Results of multiple logistic regression analyses, stratified for asthma (dependent variable: BHR) 


Independent variable 

No asthma 

Asthma 

Whole sample 

OR 

Cl 

OR 

Cl 

OR 

Cl 

Maternal smoking during pregnancy 

0.81 

0.3-2.19 

2.20 

0.29-16.57 

0.90 

0.39-2.07' 

Maternal smoking at age 1 yr 

1.77 

0.68-4.61 

20.56 

2.5-168.9 

2.82 

1.264.35 

Maternal smoking at age 8 yr 

0.77 

0.34-1,74 

0.05 

0.005-0,61 

0.46 

0.22-0.98 

Prematurity 

1.75 

0.71i-4.32 

1.56 

0.41^5.95 

2.09 

1.05-4.16 

Pneumonia during first year of life 

2.28 

0.5-10:48 

0.92 

0.08-10:12 

1.71 

0.48-6.12 

Atopy (skin-prick test result positive) 

2.68 

1.5-4.78 

10.37 

2.93-36.64 

4:1 1 

2.55-6.61 

High educational level 

0.42 

0.2Ik0:82 

0.39 

0.1-1.55 

0.43 

0.24-0.77 

Female gender 

1.41 

0.80-2:46 

1.44 

0.49-4.24 

1.34 

0.83-2:15 


pronounced among those with asthma. Of eight children 
with asthma who had a history of smoke exposure exclu¬ 
sively during their first year of life, four were hyperrespon- 
sive. In contrast; none of the children with asthma who were 
exposed only during the study year (n *= 16) had BHR. 

To investigate whether the observed association between 
early exposure to cigarette smoke and BHR could be 
expressed as a dbse-dependeni relationship, we calculated 
the prevalence of BHR for different categories of exposure 
as assessed bv the daily number of packs of cigarettes 
smoked in the household. For exposure during the child's 
first year, the prevalence of BHR increased from 6*5% when 
smoking was denied, to 6.8% when less than one pack was 
smoked, and to 9.6% when at least one pack was smoked. 
For subjects with asthma, corresponding figures were 
14.8%. 17%, and 25%. respectively. A similar pattern was 
not found for the relationship between daily packs of ciga¬ 
rettes smoked during the study year and BHR. 

Multivariate analysis. Results of the logistic regression 
analyses are shown in Table II. Smoke exposure at age 1 
year was a significant predictor of BHR (odds ratio: 2.82; 
95% confidence interval: 1.25 to 6.34), whereas current 
maternal smoking was negatively associated with BHR 
(OR: 0.46: Cl: 0.22 to 0.97). No association between ma¬ 
ternal smoking during pregnancy and 1 BHR could be dem¬ 
onstrated. When paternal smoking during the child's first 
year of life and study year was added to the final model! no 
significant association with BHR was found. Parameter es¬ 
timates for maternal smoking remained virtually un¬ 
changed. 

When the analyses were repeated for subjects with and 
those without asthma separately, smoke exposure at age 1 
year was the predominant predictor for BHR (OR: 20.56; 
Cl: 2.5 to 168.9) in the asthmatic group; current smoking 
was negatively associated with BHR (OR: 0i05: Cl: 0.005 
to 0:61): in children without asthma, the OR for current 
smoke exposure was still less than 1 (OR: 0.77; Cl: 0.34 to 
1.74)iand more than 1 for smoke exposure during the first 
year (OR: 1.77; Cli 0.67 to 4 l61 ). 


DISCUSSION 

The results of many studies convincingly support the hy¬ 
pothesis that passive smoking leads to a decrease in lung 
function and possibly to delayed lung growth in young chil¬ 
dren/ 10 The relationship of smoke exposure to bronchial 
responsiveness, atopy, and the development of asthma is less 
evident, and findings have been inconsistent. 10 Although 
some population-based studies have established a positive 
relationship between smoke exposure and persistent 
wheeze, 21 bronchial hyperresponsiveness, 22 ' 23 or asthma. 12 
others have not. 7 - 24 * 25 

To our knowledge, there are no studies that have exam¬ 
ined the role of active smoking in the devclbpment of BHR 
in young children. Data on active smoking by 7-year-old 
children in Germany are not available, but we believe that 
it is unlikely that active smoking could have influenced our 
fi ndings. 

exposure during pregnancy could be found. Of 258 mothers 
who smoked during pregnancy, only 20 (7.8%) discontinued 
smoking after delivery, whereas 158 (39.9%) of 396 moth¬ 
ers who smoked during the child's first year of life had not 
smoked during pregnancy. Hfcnce our study might have 
lacked the power to measure an independent effect of ma¬ 
ternal smoking during pregnancy. Recently Young et al. 23 
demonstrated increased bronchial responsiveness to hista¬ 
mine in a group of 13 infants aged 41* weeks when parental 
smoking during pregnancy was reported. It has been 
suggested that interference with the immune system is one 
underlying mechanism. 27 Martinez ct al. 22 observed an in¬ 
crease in atopy in boys exposed to parental smoking. Our 
findings concerning the relationship between smoke expo¬ 
sure and BHR cannot be explained by an increase in atopy 
among children exposed to smoke, because atopy was an 
independent predictor of BHR in the regression analyses. 

Theoretically smoke exposure throughout' a child’s life 
(first year and study year) should be most harmful. Inithis 
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The relationship between smoke exposure and BHR was 
significant only in those with asthma. The power of finding 
a significant relationship for those without asthma might 
have been loo small; however, because the proportion of re¬ 
sponsive subjects without asthma was low (5.5%). 

One possible explanation for the negative association be¬ 
tween smoking during the study year and BHR in children 
with asthma could be a tendency of mothers to quit smok¬ 
ing when the child had respiratory symptoms 
mt rpa 1 Kr BHR. as assessed by exercise 
challenge, is thought to reflect the severity of disease in 
children with asthma. 18 Although smoke exposure during 
Lhe child's first year of life was as common among subjects 
with as among those without asthma, more mothers quit 
smoking between their children's first birthday and the 
study year when asthma was diagnosed, it is alto possible 
that 7-year-old children might be less susceptible 28 to lung 
injuries and might spend less time with their parents. Fur¬ 
thermore. the challenge we used might not have been sen¬ 
sitive enough to detect subtle changes in responsiveness. 
Martinez et al.r : measured bronchial responsiveness by 
means of a carbachol challenge test in 9-year-old school- 
children: current parental smoking was associated with in¬ 
creased responsiveness. However, the observed relationship 
between current smoke exposure and BHR could have been 
due to exposure at an early age, because 7 of 10 children: 
whose mothers smoked regularly throughout pregnancy 
were hyperresponsive. Similar findings to those presented 
here were reported by O'Connor et al., 24 who challenged 
children aged 10 to 12 years by means of eucapnic hyper¬ 
ventilation with subfreezing air. maternal smoking was re¬ 
lated to BHR in children with but not in those without 
asthma. They suggested that passive smoking could inter¬ 
fere with growth of the lungs of children with asthma; the 
history of smoke exposure was not analyzed, and hence ex¬ 
posure at an early age might have been responsible for the 
observed association. Strachan et a!. 7 performed exercise 
challenge tests in 7-year-old children in Great Britain; cur- 
rent smoke exposure was determined by saliva cotininc 
analysis. As in our report, current exposure was not related 
to BHR: exposure to tobacco smoke earlier in life was not 
investigated. 

^This study presents evidence supporting the link between^ 


R ij... 

nSi|^^^SiOoraxiTentwheezyi)ronchitis.lfTiud ymg 
the effects of current passive smoking in children, prior ex¬ 
posure to tobacco smoke must be taken into consideration! 


REFERENCES 

1. Sparrow D, O'Connor G. Weiss ST. The relation of airway re¬ 
sponsiveness and atopy to the development of chronic obstruc¬ 
tive lung disease. Epidemiol Rev 1988;10:29-47. 

2. Samel MJ, Tager IB. Speizer FE. The relationship between: 
respiratory illhess in childhood and chronic airflow limitation 
in adulthood. Am Rev Respir Dis 1983:127:508-23. 

3. Weiss ST, Tager IB^ Munoz A. Speizer FE. The relationship 
of respiratory infections in early childhood to the occurrence 
of increased levels of bronchial responsiveness. Am Rev Respir 
Dis 1985;131:573-8. 

4. Bcrkey CS. Ware JH, Dockery DW, Ferris BG, Speizer FE. 
indoor air pollution and pulmonary function growth in pread¬ 
olescent children. Am J Epidemiol 1986;123:251-60. 

5: Burchflel CMi Higgins MW', Keller JB, Howatt F, Butler Wj; 
Higgins ITT. Passive smoking in childhood. Am Rev Respir 
Dis 1986:133:966-73. 

6. Samct JM, Tager IB, Spengler JD. Health effects and sources 
of indoor air pollution. Am Rev Respir Dis 1987:136:1486-508. 

7. Strachan D, Jarvis MJ, Feyerabend C. The relationship of 
salivary countne to respiratory symptoms, spirometry and ex¬ 
ercise-induced bronchospasm in seven-year-old children. Am 
Rev Respir Dis 1990;142:147-51. 

8. Tager IB, Weiss ST, Munoz A, Rosner B. Speizer FE. Longi¬ 
tudinal study of the effects of maternal smoking on pulmonary 
function in children. N Engl J Med 1982:12.309:699^703. 

9. Tashkin DP. Clark VA, Simmons Mi et al. The UCLA pop¬ 
ulation studies of chronic respiratory disease. Ami Rev Respir 
Dis 1984:129:891-7. 

10. Weiss ST, Tager IB. Schenker M. Speizer FE. The health ef¬ 
fects of involuntary smoking. Am Rev Respir Dis 1983:128:933- 
42: 

II.. Lebowitz MD. Holberg CJ. Effects of parentallsmoking and 
other risk factors on the development of pulmonary function in 
children and adolescents. Am J Epidemiol 1988:128:588-97^ 

12 Weitzman M, Gortmaker S. Klein Walker D. Sobol A. 
Maternal smoking and childhood asthma. Pediatrics 1990: 
85:505-1 L 

13. Taylor B. Wadsworth J. Maternal smoking during pregnancy 
and lower respiratory tract illness in early life. Arch Dis Child 
1987;62:786-911 

14. Gilbert IA. Foukc JM. McFadden ER. The effect of repetitive 
exercise on airway temperatures. Am Rev Respir Dis 1990: 
142:826-31. 

15. Silverman M, Anderson SD. Standardization of exercise tests 
in asthmatic children. Arch Dis Child 1972:47:882-9. 

16. Tsanakas JN. Milher RDG, Bannister OMl Boon WA. Free 
running asthma screening test. Arch Dis Child 1988:63:261 -5. 

17. Burr ML, Eidridge BA, Borysiewicz LK. Peak expiratory flow 
rates before and after exercise in> schoolchildren. Arch Dis 
Child 1974;49:923-6, 

18. Burr ML. Butland BK, KingS. Vaughan-Williams E. Changes 
in asthma prevalence: two surveys 15 years apart. Arch Dis 
Child 1989:64:1452-6. 


Source: https://www.industrydocuments.ucsf.edu/docs/xmvj0000 


2024228024 





Frischer ei al. 


19: Cohen J. A coefficient of agreement for nominal scales. Edu¬ 
cational Psychological Measurement 1960:20:37-46. 

20. Greenberg S. Kldnbaum G. Mathematical modelling strate¬ 
gies for the analysis of epidemiologic research. Am Rev Public 
Health, 1985:6:223-45. 

21. Wright EL. Holberg C. Martinez F, ei al. Relationship of pa* 
rental smoking to wheezing and nonwheezing lower respiratory 
tract illnesses in infancy. J Pediatr !99lil18:207-14. 

22. Martinez FD. Antognoni G. Macri F. et al. Parental smoking 
enhances bronchial responsiveness in nine-year-old children. 
Am Rev Respir Dis 1988:138:518-23. 

23: Young S, Le Souef PN, Geelhoed GC. Stick SM, Turner KJi 
Landau LI. The influence of a family history of asthma and 
parental smoking on airway responsiveness in early infancy. N 
Engl J Med 1991;324:1168-73. 


The Journal< of Pediatrics 

July 1992 

f 

24. O'Connor GT. Weiss ST, Tager IB. Spcizcr FE. The effect of 
passive smoking on pulmonary function and nonspecific bron¬ 
chial responsiveness in a population-based samplfc of children 
and young adults. Am Rev Respir Dis !987:135:800-5. 

25. Schenker MB. Samet JM, Spcizcr FE. Risk factors for, child¬ 
hood respiratory disease. Am Rev Respir Dis 1983:128:1038- 
43: 

26. Collins MH. Messinger AC, Kleinerman I. et all Fetal lung 
hypoplasia associated with maternal smoking: a morphomet¬ 
ric analysis. Pediatr Res 1985;19:408-12. 

27. Magnusson COM Maternal smoking influences cord serum 
IgE and lgD and increases the risk for subsequent infant 
allergy. J Allfcrgy Clin Itnmunol 1986:78:898-904. 

28 1 PoJgar G, Wcng TR. The functional development of the res¬ 
piratory system. Am Rev Respir Dis 1979;120:625-95. 


BOUND VOLUMES AVAILABLE TO SUBSCRIBERS 

Bound volumes of the 1992 issues of The Journal of Pediatrics are available to subscribers 
(only) from the Publisher, at a cost of S58.00 for domestic, S78.06 for Canadian, and S74.00 for 
international subscribers, for VoL 120 (January-June) and Vol. 121 (July-December), shipping 
charges included. Each bound volume contains subject and author indexes, and all advertising is 
removed. Copies are shipped within 60 days after publication of the last issue in the volume. The 
binding is durable buckram, with the Journal 1 name, volume number, and year stamped in gold 
on the spine. Payment must accompany all orders. Contact Mosby-Year Book, Inc., Subscrip¬ 
tion Services. 11830 Wcstline Industrial Dr., St. Louis, MO 63146-3318, USA/800-325-4177, ext, 
4351, or 314-453-4351. 

Subscriptions must be in force to qualify. Bound volumes are not available in place of a regular 
Journal subscription* 


Source: https://www.industrydocuments.ucsf.edu/docs/xmvj0000 


2O2422802S 




27 



Source: https://www.industrydocuments.ucsf.edu/docs/xmvjOOOO 


2024228026 




Kuehr, J., Frischer, T., Karmaus, W., Meinert, R., Barth, R., 
Herrman-Kunz, E., Forster, J., and Urbanek, R., "Early Childhood 
Risk Factors for Sensitization at School Age," Journal of Allergy 
and Clinical Imnnanology 90: 358-363, 1992. 

Cross-sectional data of a longitudinal study in Southwest Germany 
were used by the authors of this study to evaluate early childhood 
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years. The authors reported odds ratios for unilateral parental 
atopy (1.9), bilateral parental atopy (2.8), low gestational age 
(1.9), and male gender (1.6). The authors reported that "breast 
feeding, maternal smoking habits after the child's birth, prior 
exposure to pets, and social class are not important." 
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Early childhood risk factors for sensitization at 
school age 


Joachim Kuehr, MD,* Thomas Frischer, MD,* Wilfried Karmaus, MD, MPH, b 
Rolf Meinert, MSc,* Regina Barth, MD,* Edelgard Herrman-Kunz, MD,* 
Johannes Forster, MD,* and Radvan Urbanek, MD* 

Freiburg and Hamburg, Germany , and Vienna, Austria 

Early childhood risk factors for current sensitisation were investigated by use of cross-sectional 
data of a longitudinal study in Southwest Germany . Information was gathered by questionnaires 
from 1812 families of whom 1470 children 6 to 8 years old were tested by means of a skin prick 
test (SFT) with seven aeroailergens. Groups with sensitization fn = 201: positive SFT to grass 
pollens 6.6%, Dennatophagoides ptcronyssinus 6.5%, Dermatophagoides farinae 4.4%. cat 
dander 4.6%, any of the tested allergens 13.7%) are compared with children without 
sensitization fn = 1269). As nsk factors for any sensitization parental atopy (odds ratio 
[OR]f95% confidence interval (95%CIJ: unilateral 1.911.3 to 2.6: bilateral 2.8113 to 5.2), 
low gestational age (1.911.1 to 2.2). and male gender (1:611.2 to 23) are statistically 
significant in multiple logistic regression . Fortner cat ownership is significantly related to 
sensitization to cat dander (2.711.4 to 53). Breast feeding, maternal smoking habits 
after the child's birth, prior exposure to pets, and social class are not important . In conclusion, 
our data suggest parental atopy, low gestational age, and male gender as independent risk 
factors for sensitization to aeroailergens at school age. (J ALLERGY Cus Immunol 1992,-90: 
358453.) 

Key words: Childhood . risk, sensitization, familial, smoking, gender 


In childhood, sensitization to aeroailergens is a ma¬ 
jor cause for chronic respiratory diseases such as hay 
fever and bronchial asthma. 1 ' 3 Numerous epidemio¬ 
logic and clinical studies were carried out to analyze 
the pathogenesis of atopic diseases. 4 "'* Sensitization 
to allergens is usually estimated by use of skin prick 
tests (SPT) or by measurement of allergen-specific IgE 
antibodies. 4 " 7 ' ’* ,0 * l3 ‘ 14 Some studies have demon¬ 
strated that risk factors for atopy (i.e., allfcrgen ex¬ 
posure) may act antigen specific. 5,6 * 13 ,6 Parental atopy 
(PA) and early exposure to potent allergens like cow's 
milk proteins or pollens are nsk factors for sensiti¬ 
zation in later life/ *- u * 13 * Presumable risk factors 
for sensitization are social class, 30 " 22 gender, 10 33 " 25 
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Abbreviations used 

SPT: Skin prick test 
PA: Parental aiopy 
LGA: Low gestational age 
MSP: Maternal smoking during pregnancy 
Dpt: Dennatophagoides pteronyssinus 
Df: Dermatophagoides farinae 
OR: Odds ratio 

95% Cl: 95% confidence interval 
HDM: House dust mite 


early respiratory infections, 3 7 ' 26 * 27 and tobacco smoke 
exposure. 1 ’ ,a * **• 31 * 

We analyzed data derived from a cross-sectionaj 
investigation of an ongoing longitudinal study in 
Southwest Germany comprising 1812 schoolchildren 
to test these risk factors in regard to sensitization in 
SPT. In addition, we investigated low gestational age 
(LGA) and potential combined effects on current sen¬ 
sitization to aeroailergens. 

POPULATION IN THE STUDY 
AND METHODS 

The data were collected in a first cross section of a lon¬ 
gitudinal study designed to assess risk factors for allergy 
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and asthma in children. To obtain a population-based sample 
of schoolchildren between 6 and 8 years of age, all parents 
whose children had started elementary school were invited 
to participate. Questionnaires were distributed to 2604 famt 
ilies living in three urban areas in Southwest Germany ( Frei¬ 
burg, KehL and Lonach) from February to April 1990. The 
questionnaires were returned by 1812 families (participa¬ 
tion: 70%). In 94% the questions were answered by the 
mothers. Appended to die questionnaire was a whiten con¬ 
sent for the children to participate in further investigations 
(SPT and free running test). The SPT took place from March 
to June in the same year. A population of 1470 children 
participated in the SPT. The study was approved by the 
local ethical committee and also by local school authorities 

Questionnaire 

Thirty to 45 minutes were used to fill in answers. The 
reproducibility of the answers was determined in a separate 
study with 162 primary school children. Questionnaires 
were administered by the parents on two occasions 14 days 
apart from each other. In the following the proportion of 
agreement f%) is given in brackets. For the analyses, ques¬ 
tions of interest are the following: parental atopy (PA. ma¬ 
ternal or paternal history of asthma or hay fever or eczema; 
94%); low gestational age (LGA, child bom at least 3 weeks 
preterm*; maternal history of cigarette smoking during preg¬ 
nancy (MSP. 80%). in the first year of the child's life (81%), 
and in the year preceding the cross-sectional investigation 
(85%); duration of breast feeding (in months); history of 
pneumonia and history of whooping cough in the child’s 
first year of life (94% and 87%); history of an exposure to 
pet animals at home (previous exposure and current expo¬ 
sure): social class (highest educational level achieved at 
schooli by father or mother. 87%); gender of the child. 

SPT procedure 

Seven purified and immunochemical ly characterized! 
aeroallcrgens (Allergologisk Laboraioriumi A/S. Copen¬ 
hagen. Denmark) were applied to the child's forearm with' 
the aid of an uncoated Phazet needle (Pharmacia Diagnos¬ 
tics. AB. Uppsala. Sweden): The reactions were recorded 
after 15 minutes. 10 Extracts from grass pollens (mixture of 
the six most common species), birch and hazel pollens. 
Dermntophagoides pterorryssinus (Dpt) and Dermatopha - 
goides farinae (Df) as well as cat and dog dander were used 
(concentration: 10 histamine equivalent in prick testing). As 
control solutions, histamine hydrochloride (10 mg/ml) and 
sodium chloride (9 gm/L) were applied. The largest and 
the orthogonal diameter of a wheal were measured by means 
of a transparent ruler, and the arithmetic mean was calcu¬ 
lated! A reaction to the negative control was subtracted from 
the allergen value. A wheal of 3 mm or more was classified 
as a positive reaction. The tests were carried out by two 
nurses under supervision of a physician. 

Statistical analysis 

The questionnaire data were categorized, and differences 
between the groups with and without reaction in SPT were 
examined by chi-square tests. The esumaoon of the relative 
risks was based on logistic regressions and provided 


odds ratios (ORs) and their 95% confidence intervals (95% 
CD. 11 In the assessment we follbwed the backward pro¬ 
cedure by Greenberg et al. w that starts with a model in¬ 
cluding all potential confounders. Reducing the model back¬ 
ward. the potential confoundsr social I class could be elim¬ 
inated if no change in the parameter estimates of the 
variables of interest occurred 10% in change), in addi¬ 
tion. to investigate an effect of parental atopy together with 
MSP. gender, and LG A. ORs for the different combinations 
of these variables were calculated. 14 The expected ORs 
(OR^) for a combination of rwo factors were derived 
from observed ORs (OR«*) as follows: OR^ u = 
OR^k, + OR^o, - l. u The formula is based on an ad¬ 
ditive model with no interaction. 

RESULTS 

A sensitization to any of the seven tested allergens 
is found in 13.7% of the 1470 children, of whom 
6.6% are sensitized to grass pollens, 6.5% to Dpt. 
4.4% to Df, and 4.6% to cat dander (Tabid I). In 109 
children (7.4% of 1470) an SPT reaction occurs to at 
least one of the two house dust mites (HDMs) (46% 
to both. 41% to only Dpt and 13% to only Df). 

Bivariate analyses 

It is evident from Table I that unilateral PA (one 
atopic parent) is more frequent in children sensitized 
to any of the seven or to one of the single allergens 
tested, respectively. This is also true for the bilateral 
parental affection. Maternal atopy was reported in 
21% compared with a paternal history in 18%. A 
gestational age of 37 weeks or less (LGA) is found 
in 7% of the nonatopic children and has a significantly 
higher prevalence in three of the sensitized subgroups 
(Table I). MSP is most frequent in the subgroup with 
no sensitization and is less frequent in children with 
sensitization to any allergen. Df and cat dander. For¬ 
mer cat ownership is associated with a higher pre¬ 
valence of sensitization to cat dander. In each of the 
sensitized subgroups more boys than girls are found! 
A history of pneumonia in the child’s first year of life 
is rare and is reported significantly more frequently 
only in the group sensitized to cat dander. 

Multivariate analyses 

The potential effects of the variables of interest 
(listed in Table I) on the SPT sensitization were es¬ 
timated by multiplfc logistic regression (Table II). The 
models were based each on the comparison of the 
sensitized subgroup (‘any,’ grass pollens. Dpi. Df, cat 
dander) with the nonsensitized population (n - 1122; 
missing data excluded). The ORs derived from the 
five regression models indicate a 1.6-fold to 2.5-fold 
risk of unilateral andi a 1.5-fold; to 3.1-fold risk of 
bilateral PA for sensitization. LGA is significantly 
related to sensitization to Df and Dpt ds well as to any 
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TABLE 1. Percentages of risk factors for different SPT results 

Sensitization to 


Factor 

None 

<n * 1269) 

Any 

(n = 201) 

Grass 
(n = 97) 

Dpt 

{n - 95) 

m 

(n = 64) i 

Cat 

(n,= 67) 

Parental atopy 

None 

67.3 

51.2*** 

52.6*** 

50.5** 

50.0** 

46.3*** 

Unilateral 

28.5 

39.3 

36.1 

41 Li 

39.1 

49.3 

Bilateral 

4.2 

9.5 

11.3 

8.4 

10.9 

4.5 

Low gestational age 

7.0 

11.6* 

7.2 

18.1*** 

18.8*** 

12.1 

Breast feeding 

<8 months 

18.5 

22.5 

19:6 

28.7 

20.3 

20,9 

<4 months <8 

18.5 

21.0 

18.6 

18,1 

29.7 

26.9 

£ 1 months <4 

37.0 

31.5 

33.0 

29.8 

32.8 

28.4 

month <1 

25.9 

25.0 

28.9 

23.4 

17.2 

23.9 

Maternal smoking 

Pregnancy 

15.8 

9.1* 

8.6 

10.6 

3.2** 

6.1* 

First year of life 

23.5 

18.1 

17,9 

20.2 

15.9 

16.7 

Previous year 

30.7 

25.0 

26.3 

26.1 

25.4 

22.7, 

Whooping cough in the 

6.0 

5.6 

6.4 

4.4 

3.3 

7.7 

first year 

Prior exposure to cat 

9.6 

11.0 

9.3 

7:4 

7.8 

19.4— 

dander 

Current exposure to cat 

16.6 

10.5* 

13.4 

10.5 

9.4 

19.4 

dander 

Prior exposure to pets 

27.8 

31.3 

28.9 

26.3 

29.7 

40.3* 

Current exposure to 

44.4 

42.8 

46.4 

44.2 

39.1 

50.8 

pets 

Social class 

Low 

34.4 

29:6 

28.0 

33,3 

26.6 

27.3 

Medium 

28.0 

30.6 

33.3 

32.3 

28.1 

39.4 

High 

37,7 

39.8 

38.7 

34.4 

45,3 

33.3 

Gender (male) 

46.8 

60.2*** 

53.6 

66.3*** 

64.1** 

56.7 

Pneumonia in the first 

2.4 

4.0 

2.1 

5.3 

3.1 

9.0*** 


year 


Percentages based on numbers after "missings’* have been deleted: 

Significance in chi-square test (*p 0.05. * m p S 0.01. ***p ^ 0.001) for the atopic groups compared with the group with no sensitization. 


TABLE 11. Oddfc ratios/95% confidence intervals of risk factors for atopy with, mutual adjustment 


Sensitization to 


Any of 7 


Factor 

antigens 

Grass pollens 

Dpt 


Df 


Cat dander 

Parental atopy 











Unilateral 

1.87/1.32 

* 2.63 

1.64/1.02 

- 2.64 

2.23/1.37 - 

3.62 

1.70/0:95 ■ 

• 3.04 

2.50/1.44 

-4.33 

Bilateral 

2.79/1.51 

- 5.18 

3.13/1.42 

- 6.92 

2.76/1.16- 

■ 6.55 

2.98/1.17, 

• 7.55 

1.52/0.43 

- 5.42 

Low gestational age 

1.92/1.15 

* 3.21 

1.06/0.46 

- 2.42 

3-57/1.93 ■ 

6 61 

3.61/1.75 ■ 

- 7.43 

2:40/1.05 

- 5.49 

Maternal smoking 

0,57/0.28 

- 1.14 

0.39/0.15 

-1.02 

0.81/0.31 • 

■ 2.08 

0.17/0.03 ■ 

- 0.82 

0.31/0.09 

- 1.07 

in pregnancy 











Prior exposure to 

— 


— 


— 


— 


2.75/1.37 

- 5.52 

cat dander 











Gender malt 

1.64/1.19 

- 2.26 

1.2170.78 

- 1.89 

2.12/1.33 ■ 

- 3.39 

2.20/ li.26 • 

- 3.84 

1.68/0.99 

- 2:86 


Outcome variables: sensitization in SPT to ’any' allergen (n * 182). grass pollen (n * 87). Dpt (n * 86). df {n - 60). cat dander 
(n * 62 )i each in relation to no sensitization (* * 1122). 


Source: https://www.industrydocuments.ucsf.edu/docs/xmvj0000 
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allergen, with minor risk for the latter. With the ex¬ 
ception of sensitization to Df. no significant relation¬ 
ship can be shown between SPT results and maternal 
smoking habits. In case of sensitization to D/MSP is 
lfcss frequent than in the group with no reaction (OR. 
0.17). In the children sensitized to cat dander former 
cat ownership is of significance for a current sensi¬ 
tization (OR, 2.75). Male gender is a significant risk 
for sensitization to both HDMs (Dpt and Df) and to 
any of the tested allergens. 

Combined effects 

As shown in Table II ?A is a general predictor for 
sensitization in SPT. To investigate combined effects 
in which PA as one predictor might be involved, we 
analyzed combined effects with MSP, gender, and 
LGA. respectively, on SPT. For PA with gender and 
LG A no interaction could be seen (not shown). For 
MSP alone, a decreased risk of MSP in the absence 
of PA is found (ORs, 0.5 to 0.6; Table III). To consider 
different patterns of the mother’s or father’s atopic 
history and MSP. PA was additionally stratified for 
exclusive maternal or paternal history (bilateral pa¬ 
rental atopy excluded). The ORs for maternal and 
paternal atopy indicate increased risks of both parental 
histories. A uniform combined effect of maternal and 
paternal atopy, respectively, together with MSP can¬ 
not be seen (OR$, 0.6 to 1.4). However, each of the 
observed ORs for the combinations are below the 
expected values. This partem is not of significance, 
because the confidence intervals of the observed ORs 
include the expected values. 

DISCUSSION 

In the present epidemiologic study. PA, LGA, and 
male gender were identified as risk factors for allergic 
sensitization at school age. 

To our knowledge, no previous results regarding 
the relationship between LGA and atopy in school- 
aged children are available. However, on the basis of 
the immune response of fetal and newborn mice, im¬ 
munologic and digestive immaturity have been pos¬ 
tulated to prevent tolerance in the case of an antigen 
feed in the neonatal period. 33 A high risk of early 
exposure to cows' milk for developing allergic reac¬ 
tions in early infancy has been shown in preterm ba¬ 
bies with an additional family history of atopy. 36 This 
may be one potential explanation for the association 
of LGA with sensitization to common aeroallergens. 
However, the issue is still in dispute, whether such 
individuals wuh milk protein allergy have a higher 
likelihood of developing inhalative allergies later in 
life than do children without previous sensitization to 
food allergens. A sequence of this type is known in 


principle from the natural course of atopic diseases. 9 
On the basis of our data we were not ablh to elucidate 
the sequence of these early events. 

The role of gender in atopic diseases has repeatedly 
been reported. Several authors confirm our findings, 
which indicate that males have a stronger predispo¬ 
sition for sensitization than females. 10, However, 
a recently published large study did not find a rela¬ 
tionship.^ One explanation for a gender predominance 
may be the so-called Carter effect, assuming different 
thresholds of polygenic inheritance. 37 In addition to 
allergy related data, this hypothesis is supported by 
the predominance of males with bronchial asthma at 
school age. 3139 Male predominance in HDM allergy 
as well as bronchial asthma might be related to each 
other, considering that HDM allergens are regarded 
as the most important trigger of perennial allergic 
asthma in childhood. 40 Male gender and LGA have in 
common that an association with sensitization can be 
observed to occur most often in positive SPT to both 
types of HDM and less often with respect to at least 
one allergen (any) but not to cat dander and grass 
pollen (Table II). Therefore it can be assumed, that 
these risks may exist not only for atopy in generall 
but, as is the case here, for a specific phenotype. 

Most authors have reported an effect of atopic 
family history that is comparable with our re¬ 
sults. 12, 13 *• 41 For children without genetic disposi¬ 
tion, the prevalence of atopy varied between 12% and 
27% compared with 10:8% in our population: l£ * 41 In 
case of a positive family history the prevalences 
ranged between 23% and 43% compared with 19.1% 
in the current study. 12 * 41 Findings vary according to 
country, study population, and instruments used. The 
results concerning the genetic effect on the offspring 
also appears to depend on the prevalence of atopy at 
each respective age. The effect of PA is estimated 
higher in children reaching school age than for 
infancy. n * 13, l8 * 41,4: 

A differentiation of parental histories shows in¬ 
creased ORs for maternal (ORs, 1.5 to 2.3) as well 
as paternal atopy (ORs, 1.9 to 2.9) if the mother did 
not smoke dunng pregnancy (Table III). We did not 
expect that MSP as a single predictor would be as¬ 
sociated with a lower frequency of sensitizations 
(ORs, 0.5 to 0;6). Hence, the combined risks of MSP 
and maternal (ORs. 0.7 to 1.4) as well as paternal 
atopy (ORs. 0.4 to 1.0) are not significant for sen¬ 
sitization. Although not significant, the observed neg¬ 
ative association of MSP and sensitization in SPT was 
surprising to us. 

^An effect of MSP on fetal Ig regulation has been 
Ishown. In cord blood significantly higher levels of 
igA , IgG, as well as IgM were found in the offspring 


Source: https://www.industrydocuments.ucsf.edu/docs/xmvj0000 
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TABLE 111. Frequencies, OR, and 95% Cllfor combinations of PA with MSP 


Sensitization to 


Factor 1 

Factor 2 



Any 



Grass 



Dpt 

Y« 

No 

OR/95% a 

Yes 

No OR/95% a 

Yes 

No 

OR/95% Cl 

PA 

MSP 

- 

90 

688 


1 

43 

688 1 

42 

688 

1 

PA 

MSP 

+ 

10 

139 

0.5/0.3 

- 1.1 

5 

139 0.6/0.2 - 1.5 

5 

139 

0;6/0:2 - 1.5 

Maternal + 

MSP 

- 

39 

168 

1.8/1.2 

-2.7 

16 

168 1.5/0.8 - 2.8 

18 

168 

1.8/1.0- 3.1 

Maternal + 

MSP 

+ 

3 

24 

1.0/0.3 

- 3*2 (1.3)t 

1 

24 0.7/0.1 - 5.0 (1.1)' 

2 

24 

1.4/0i3 - 6.0 (:l.4)t 

Paternal + 

MSP 

- 

34 

134 

1.9/1.3 

-3:0 

17 

134 2.0/1.1 - 3.7 

18 

134 

2.2/1.2 - 3.9 

Paternal + 

MSP 

+ 

2 

25 

0:6/0;!' 

- 2.6 (1.4)t 

l* 

25 0.6/0.1 - 4.8 (1.6) 

1 

25 

0;7/0.1 - 5.0 (1.8)* 


*To estimate the odds-rauo one artificial case was added to an empty cell, which gives conservative estimates. 

*The values in brackets are the expected ORs for the combination of MSP with maternal and paternal atopy, respectively. 



163 women who smoked, as compared with 130 
without a history of smoking. 43 After an 18- 
month follow-up, a significantly higher cord blood 
IgE in the case of maternal smoking was reported" 
Smoking behavior, however, was established for the 
age of 18 months, but not for the pregnancy.* An 
effect of MSP on the cord blood IgE concentration 
could not be shown in a population of 136 newborn 
children, 16 of whose mothers had smoked during 
pjjggancy. 45 

^the basis of the literature, (an) immunologic 
{s) of passive smoke exposure seem(s) likely. 
Nevertheless, a potential role of MSP in the atopic 
history of the offspring is still not sufficiently under¬ 
stood. Thus we do not interpret our results to show 
an independent effect of MSP on atopy in the off¬ 
spring. 

In regard to our findings we must point out that the 
retrospective ascertainment, which encompasses a pe¬ 
riod of time spanning 8 years, can be limiting for 
the reliability of risk assessments Since the risk of 
LG A can have implications for the care of newborns, 
we examined the child's birth record in a represen¬ 
tative sample of the population (n — 287), In 96%, 
consistency of questionnaire and birth record is found, 
and for 73% of children classified to LG A. accuracy 
of recall is demonstrated: The present analyses did 
not identify statistically significant relationships be¬ 
tween breast feeding, posrpartal maternal smoking, 
whooping cough in the first year of life, and educa¬ 
tional status on one hand and sensitization in SPT on 
the other. 

In conclusion, our data show- that parental atopy 
represents a genera) risk for sensitization at school 
age. A higher risk of sensitization is seen in children' 
with bilateral parental atopy, than in the case of uni¬ 
lateral parental atopy. Among the other variables of 
interest, LGA and male gender point to a significant 
relationship primarily to sensitization to HDM aller¬ 


gens. Furthermore, the observed significance of prior, 
but not of present, cat ownership in relationship to 
current sensitization provides one example that a rec¬ 
ognition of changed patterns of behavior is necessary 
for retrospective ascertainments in epidemiologic 
studies. 

We thank Mrs. Monika Mortensen and Mrs. Sabine Lin- 
ser-Haar for their excellent collaboration in the field study 
conducting the SPT. 
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Sensitization to 

Cat 

Yes 

No 

OR/95% a 

28 

688 

1 

3 

139 
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16 
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2.3/,1.2 -4.4 

1* 

24 
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Effect of allergen avoidance on development of 
allergic disorders in infancy 

Syed H. Arshad Sharon Matthews Carole Gant 
David W. Hide 


There is much evidence that the development of 
allergic disorders may be related to early exposure of 
allergens, including those in breastmilk. We have 
tried to find out whether avoidance of food and 
inhaled allergens in infancy protects against the 
development of allergic disorders in high-risk infants. 
In a prenatally randomised, controlled study 120 
infants with family history of atopy and high (> 0*5 
kU/I) cord-blood concentrations of total IgE were 
allocated randomly to prophylactic and control! 
groups. In the prophylactic group (n 5 * 58), lactating 
mothers avoided allergenic foods (milk, egg, fish, 
and nuts) and avoided feeding their infants these 
foods and soya, wheat and orange up to the age of 
12 months; the infants' bedrooms and living rooms 
were treated with an acaricidal powder and foam 
every 3 months, and concentrations of 
Dermatophagoides pteronyssinus antigen (Der p I) 
in dust samples were measured by enzyme-linked 
immunosorbent assay. In the control group (n = 62), 
the diet of mothers and infants was unrestricted; no 
acaricidal treatment was dbne and Der p I 
concentrations were measured at birth and at 9 
months. A paediatric allergy specialist unaware of 
group assignment examined the infants for allergic 
disorders at 10—12 months. Odds ratios were 


calculated by logistic regression analysis for various 
factors with control for other confounding variables. 
At 12 months, allergic disorders had developed in 
25 (40%) control infants and in 8 (13%) of the 
prophylactic group (odds ratio 634, 95% 

confidence intervals 2 0-201). The prevalences at 
12 months of asthma (4*13^1 -1-15*5) and eczema 
(3*6,.lrO-12-5) were also significantly greater in the 


;ontrol group.^yenal smoking was a significant* 
isk. factor for 


be parent smokSQ[3^S^. 
moked (4-72,1 2-18*2). 


hparent 


Reduced exposure of infants to allergens in food 
and in housedust lowered the frequency of allergic 



Lancet 1992; 339: 1493-97. 


Introduction 

In infancy, a family history of atopy is the most important 
predictor of risk of allergic disorders such as allergic asthma 
and atopic eczema. A high cord-blood concentration of IgE 
may also be useful in predicting atopy. 1 There is evidence 
that immediate hypersensitivity in later life depends on 
allergenic factors encountered in infancy. 3 " 5 Sporik and 
colleagues’ study 6 suggests that the development' of 
sensitivity to housedust-mite antigen and the symptoms and 
severity of asthma in 'later childhood are directly related to 
exposure to the antigen in infancy, and infants exposed to 
cats from birth show increased sensitisation ro'car dander. 7 
Parental smoking and household overcrowding may be 
contributing factors.*-* Among infants who first receive egg 
yolk at the age of 3 months intolerance of this food is 
common, whereas intolerance is rare when egg yolk is 
introduced at 9 months or liter. 10 In 1936, Grulec and 
Sanford 11 showed a seven-fold increase in eczema in babies 
fed cows’ milk. However, the subject remains 
controversial. 13 

Small amounts of protein ingested by die mother are 
secreted unchanged into breastmilk. 13 - 1 * In this way 
potentially allergenic food eaten by the mother can be 
transferred to the infant and can cause sensitisation. Thus, 
maternal dietary restriction during lactation seems to be 
important. 15-17 We have tried to find out whether avoidance 
of food and housedust-mite allergens in early life protects 
against the development of allergic disorders in at-risk 
infants. 


ADDRESS: Clinical Allergy Research Unit. St Mary's Hospital, 
Newport, lala of Wight PO30 5TG, UK (S. H. Arshad. MRCP. S 
Matthews. SRN, C. Gant. SRD. D. W. Hide. FRCP) . Correspondence to Dr 
David W. Hide. 
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Subjects and methods 

This was a prospect iv e, prenarally randomised, controlled study; 
assesanent was done by obsovers unaware of group allocation. The 
prenata l mghigrm cri te ria we r e dual haedity (allergic disease in 
both parents, one parent and one sibling, or two siblings) or single 
h er e dit y (allergic disrav in one parent or sibling); for the latter 
infants card-blood IgE had to be high (>0-5 kU/l). Between 
March, 1990, and February, 1991, a research nurse explained the 
study to all pregnant women (1116) in one district hospital at their 
last antenatal visit. 504 (45%) reported a history of allergic disease 
(previously diagnosed asthma, atopic eczema, allergic rhinitis, or 
food allergy) in foanselves, their partners, or their children. 301 
(60%) agreed to take port in the study and gave informed consent. 
143 mothers were randomly allocated to the prophylactic group, 
which was instructed about avoiding alkrgens, and 158 to the 
control group, based on a computer-generated list of random 
numbers. Odd n umb er s were assigned to the control group and 
even numbers to the prophylactic group. 

Tool IgE was measured by enzyme-linked immunoassay (Ultra, 
Pharmacia, Uppsala, Sweden)^, which can d et e c t 0*2 kU/l to 50 
kU/L The IgE result was available within a few days of birth. The 
diet of mothers and infants in the prophylactic group was restricted 
until that time. 162 of the 194 infants with single heredity 
(prophylactic 72, control 90) were occluded since their cord-blood 
Ig£ was less than foe entry requireroait. 3 premature infant s 
(p rophy la ctic 2, control 1) were also excluded because of their 
special dietary requirements. Of 301 women randomised before 
birth, die infan ts of 136 met foe inclusion criteria and altered the 
study. 

16 infants did not complete follow-up (prophylactic 11, control 
5). 1 infant in the prophylactic group was given cows’ milk formula 
in the nursery by mistake and 10 mothers found the diet too 
r e stri cti ve and gave up within foe first 4 weeks (in most within foe 
first few days). These infants were not followed up. In the control 
group, 3 mothers did not attend foe follow-up clinic and 2 left foe 
area. 

In the prophylactic group, lactating mothers followed a stria 
dietary regimen that exduded dairy products, egg, fish, and nuts. 
Up id 9 months breastfeeds were supplemented, if necessary , with a 
soya-based protein hydrolysate (Aptamil HA, Milupa, UK). 
Formula-fed infants received Aptamil HA from birth. The infants’ 
diet was free of dairy products, egg, wheat, soya (unhydrolysed), 
orange, fish, and nuts. Cows’ milk and soya were introduced at 9 
months, wheat at 10 months, and egg at 11 months. After 12 months 
there was no restriction on foe infants’ diet. A dietitian explained foe 
dietary restrictions in detail to all mothers when their infants were 
bom. Written instructions were also provided with a list of foods to 
take and to avoid at various stages for both mother and infant. All 
faceting mothers were provided with calcium (1000 mg/day) and 
vitamin supplements. 

The prophylactic group also avoided housedust-nute anngen. All 
infants used polyvmyl-covercd mattre ss es with vented head area. 
The infants’ homes were visited during foe first week oflife. In each 
home, nurses collected dust samples, by means of a hand-held 
mama-operated (500 W) vacuum cleaner (Hoover, UK) with dust 
fibers (ALK, Denmark), from foe infants* bedroom carpet, foe 
irving-room carpet, and upholstered furniture. No sig n ifi c a n t 
amounts of dust were obtained from o o v cied mattresses. And dust- 
mite treatment with Acarosan (Crawford Chemicals, UK) foam and 
powder was applied tD foe infant’s bedroom carpet, bving-room 
carpet, and upholstered furniture. This proc ed ure was repeated 
every 3 months to 9 months. Dust samples were analysed by a 
sandwich-type mrymc-linked immunosorbent assay with 
nxxiockmal-annbody-fabclled discs (ALK, Denmark) for the main 
an r i g m of Dermatopkagoida puronyssams (Dcr p I)j 

Mothers and infant* in foe co n trol group followed a normal diet 
advised by their health-visitors. The homes of control-group 
infan t* were visited soon after delivery and at 9 months of age for 
collection of dust samples for Derp I measurement. 

Ah infants and mothers attended hospital clinics at 3 and 6 
months Any symptoms and signs related to alkrgic disorder were 
recorded and a ppropr i ate advice was given. Further visits were 


TABLE I—CHARACTERISTICS OF STUDY GROUPS 


— 

Prophylactic 

(n-58) 

Control 

(n-62); 

No included with 



Dual heredity 

51 

42 

Single heredity plus high IgE 

7 

20 

No with ellergy in 



Mother 

42 

41' 

Father 

31 

34 

Sibling 

36 

31 

Mean cord-blood igE (kUJ!) 



25th percentile 

0-34 

0-49 

50th percentile 

0-65 

0-66 

75th percentile 

0-85 

081 

90th percentile 

0-95 

0-93 

Mele/femeie 

28/30 

34/28 

No with smoking by 



Mother 

8 

16 

Father 

21 

22 

Either 

21 

27 

No m socioeconomic group 



High (A, B, G) 

30 

33 

Low(D,E) 

28 

29 

No shoring bedroom 

26 

25 

No with pets in household 

36 

38 

i- 


arranged if necessary for assessment of any allergy-related 
disorders. A dietitian assessed foe nutritional ade q uacy of foe din 
for infan t* and mothers in foe prophylactic group. Compliance with 
the prophylaaic regimen was checked by questioning of foe 
mother, regular home visits by research nurses, and analysis of 
breastmilk samples for oows’ milk protein (bovine casein and 
faooglobulin). Between 4 and 12 weeks, 8 mothers gave up foe diet. 
3 infants were introduced to cows’ milk and wheat between 24 and 
32 weeks. These infants were included in foe final analysis. 

At 10-12 months, a paediatric allergy specialist unaware of group 
allocation examined all childrai for allergic disorders. Asthma was 
defined as three or more separate episodes of cough and wheezing 
and eczema as chronic or chronically relapsing dermatitis (lasting 
more than 6 weeks) with characteristic morphology (areas of scaly, 
erythematous, pruritic lesions) and distribution (face, postauncular 
area, scalp, ext enso r surface of arms and legs, and flexural creases), 
Food intolerance was defined as a history of vomiting, diarrhoea, 
colic, or rash within 4 h of ingestion of a recognised food all ergen . 
The food was exduded from foe diet for 4 weeks and a diagnosis of 
food intolerance was accepted if symptoms recurred on open 
challenge. All skinpriek tests were done by one research nurse with 
allergen extracts (Soluprick ALK, Denmark) against housedust 
mite, grass pollen, cat dander, cows’ milk, egg, and'any other 
allergen implicated in a particular case. A mean wheal diameter (half 
foe sum of largest diameter and its perpendicular) of more than 2 
mm but at least half the V7+ of foe wheal produced with histamine 
was regarded as positive. 

Information on foe presence of pets and parental smoking habits 
was obtained at the prenatal visit and updated at each visit. Parents 
were regarded as smokers if they regularly smoked one or more 


TABLE II—INFANT FEEDING PRACTICES 


_ 

% of group 

Prophylaaic 

Control 

Breastfeeding 



From birth 

71 

77 

At 3 mo 

43 

48 

Ar 6 roc 

28 

31 

At 9 mo 

17 

15 

formula feeding* 



1 mo 

50 

44 

3 mo 

|i 78 

71 

6 mo 

88 

84 

Solid foods 



3 mo 

40 

48 

6 mo 

97 

97 


•Aptarrot HA in propftyiactic group and cow*' milk (ormuL* in cPViota 


Source: https://www.industrydocuments.ucsf.edu/docs/xmvjOOOO 
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cigarettes a day. Binhwdght was recorded and infants were 
weighed at each visiL Information was also obtained on soaaJ class - 

(classified by father’s occupation except when the mother was single | 

or the father unemployed and the mother employed) and whether c 

the m£mt shared a bedroom with parents or other children. The | 

social dasses were defined according to the Registrar-General's • 

clas s ific a tio n. Analysis was done with dasses 1,2, and 3 grouped 
together as the higher soaoecononuc group and classes 4 and 5 as 
the lower socioeconomic group. ~ _ 

We sought a 50 V* reduction in allergic disorder in the % | 

prop hyla ctic group. This large reduction co m b i ned with the likely ■? " 

high incidence of allergy in this population meant that at least 60 2 | 

infants were required in each group to give 80V* power of detecting ~ £ 

a difference at 5V* significance. For Der p I, comparison of group g £ 

means was done by the unpaired r test and means within groups 
were compared by die paired rtesL Logistic regression analysis was 
used id assess the independent contribution of factors to the risk of 
allergic disorders. The presence of any allergic disorder at 3 * 6, and 
12 months' follow-up and individual allergic disorders at 12 months 
was used as the dependent variable. All risk factors of interest were 
included in the modd and significance was tested for each one, with 
control for all ocher factors, by means of the Wald statistics. 

Adjusted odds ntios with 95% confidence intervals (Cl) were 
calculated Statistical analysis was done with SPSS/PC+ V4 
(SPSS, Chicago, Illinois, USA), 

Results 

The two groups had similar heredity characteristics, 
cord-blood IgE distribution, and home environments 
(cable I). Rates of breastfeeding, formula fe edi n g, and 
introduction of solid foods were similar in the two groups 
(table n). All infants gained weight satisfactorily; for 
example, at 3 months the mean (SD) weight was 5*62 (0-84) 
kg in the prophylactic group compared with 5-73 (0*84) kg in 
the control group, and at 12 months the groups 1 respective 
mean weights were 9-18 (1-15) kg and 9-56 (1*34) kg. The 
growth pattern of infants fed Aptamil HA from birth was 
similar to that of the rest of the group (data not shown). 

The measures to reduce concentrations of Der p I in the 
homes of the prophylactic group were successful in that the 
concentrations were significantly lower than those of the 
control group at 9 months (see figure )j In the prophylactic 
group, the mean Der p I concentration for upholstery and 
living-room and bedroom carpets was 25 *9 pg/g dust at birth 
and 6*0 pg/g dust at 9 months. 

By the age of 12 months one or more allergic disorders had 
developed in 25 (40%) control children and 8 (14%) 
prophylactic-group children. Although the doctor who 
made fallow-up assessments at 3 and 6 months was aware of 
group allocation, the partem was similar (3 months control 
18% vs prophylactic 5%; 6 months 32% vs 12%)j Signs of 
asthma were present at 12 months in 12 (19%) infants in the 
control group and 4 (7%) of the prophylactic group. The 
cor responding numbers for eczema were also 12 (19%) and 
4 (7%). 7 (11%) control-group infants were classified as 
having food intolerance, in most to cows* milk or egg, at 12 
months. Only 2 (3%) infants in the prophylactic group had 
food intolerance: in I a tash developed when egg was 
introduced at the age of 7 months; and the other infant had 
asthma and wheezed after drinking cows' milk when 
Aptamil HA was stopped at 9 months. 6 (10%) infants in the 
control group had positive skinprick tests to a range of 
allergens including housedust mite, cows' milk, egg, wheat, 
cat, and grass pollen. 2 (3%) infants in die prophylactic 
group showed positive skinprick tests—1 to egg and 1 to cat 
dander. 

To co n trol for possible effects, despite randomisation, of 
generic and environmental factors and to assess the influence 




t J _T 4 

0 3 6 9 

Age (mo) 

Mean (SEM) Dmr p I concentrations in prophylactic (O) end 
control (•) groups. 

Boxes show mean and (95% Cl) difference between groups. 

of other risk factors on the development of allergic disorders, 
we carried out multivariate logistic regression analysis to 
obtain the adjusted odds ratios for each factor. Logistic 
regression was done with the presence of any allergic 
disorder at 3,6, or 12 months as the dependent variable and 
all risk factors of interest as independent variables (table III). 
The process was repeated with individual allergic disorders 
(at 12 months) as the dependent variables (table IV). After 
adjustment for other confounding variables, the control 
group was at significantly greater risk than the prophylactic 
group for all allergy at each follow-up examination and for 
asthma and eczema at 12 months. Parental smoking was die 
other important risk factor irrespective of whether only one 
or both parents smoked in the house. Maternal smoking was 
not used as a separate variable, since only 5 mothers smoked 
and had partners who did not. As expected, maternal 
allergy, sibling allergy, and male sex were other significant 
risk factors for total allergy. The prevalence ofrall allergy at 


TABLE 111—EFFECT OF RISK FACTORS ON PREVALENCE 
OF TOTAL ALLERGY 



Reference 

group 

Odds ratio (95% Cl) 

Risk factor 

3 mo 

6 mo 

l2mo 

Control group 

Prophylkcac 

5-64 

3-98 

6-34 


group 

(13-24 2)* 

; (1-4—11-5)7 

(20-20 i yt 

Perenief 

smoking 





Either 

Neither 

125 

(02-6-4) 

3-36 

(1-M0-7)* 

3-97 

(1-2-13-6)* 

Both 

Neither 

512 

(1-2-22 5)* 

1-81 

(0-5-6-9) 

4-72 

(1-2-18-2)* 

Allergy in 





Mother 

No such 

2-38 

3-16 

5-92 


allergy 

(0-5-11-8) 

(09-11*) 

(1-5-230)7 

Sibling 

No such 

169 

3-36 

4-59 


allergy 

(0*4—6-9) 

(05-40) 

(1-3-15-8)* 

Mele 

Female 

4-17 

(10-18-3)* 

1-93 

(0-7—5-5) 

1-44 

(05-4-2) 

Low socio¬ 

High socio¬ 

1-43 

1-41 

3-30 

economic 

group 

economic 

group 

(0-4-5-4) 

(0 5—40) 

(ll-t-10 2)* 


*p < 0 05. Tp < 0 01. tp < 0 005. for comparison rafarsnes proup. 


Source: https://www.industrydocuments.ucsf.edu/docs/xmvjOOOO 
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TABU IV—EFFECT OF RISK FACTORS ON PREVALENCE 
OF CERTAIN ALLERGIC DISORDERS AT 12 MO 



Reference 

group 

Odds ratio (95% Cl) 

Risk factor 

Asthma 

Eczema 

Food intolerance 

Control 

ProphybcDC 

413 

3*59 

3-29 

group 

group 

(1-1-155)* 

(10-12*5r 

(0-6-17-3) 

Psrtnisi 

smoking 

Either 

Neither 

3-33 

2*35 

1-46 

Both 

Neither 

(0-8-14*) 

11-OT 

(0-7-7*) 

0-88 

(0-2-9 7) 

5*72 

Sibling 

No such 

(2-5—48-2)t 
5-71 

(0 2-5-6) 
139 

(11-29-5 r 
0-74 

•Uorgy 

allergy 

(1-3-24-5)* 

(0-4-4-5) 

(0-2-37) 


■p<OOS. tp<0-005. 


12 months was higher in infants from the lower than the 
higher socioeconomic group. Factors tested but found hot to 
be significant, or to change odds ratios for other variables 
were paternal allergy and the presence of pets (for total 
allergy), and male sex, maternal or pauimal allergy, 
sodoccooomic group, and presence of pets for individual 
allergic disorders. 

Discussion 

Si iyy seasonal facto rs can affect the development of 
allergic di s o r ders 4,5 we received mothers and their infants for 
a whole year. A study of the effect of tre a t m ent should 
ideally be double blind, but the nature of the intervention in 
our study made this ideal impossible. The final assessment 
by the paediatric allergy specialist was done “blind”; ail 
mothers were briefed before they entered the consulting 
room not to disclose their group allocation. 

At present, allergen avoidance is recommended for 
treatment but not for prophylaxis of allergic disorders. 

pro phylactic measures take much rime and effort, 
only i nfan t s at high risk of atopy are suitable for this kind of 
intervention. Exposure to highly allergenic food and 
inhalant antigenic protein could prime the immune systems 
of genetically predisposed infants. Transplacental 
sensitisation is rare; spctific IgE is rarely found in cord 
blood. 1 *- 1 * Two studies 1530 showed no benefit from food 
avoidance during the third trimester of pregnancy. 
Moreover, such avoidance adversely affected weight gain 
during third trimester and resulted in a slightly lower than 
expected birchweight for foe term infants. 

Previous studies 15 - 17 have shown lower rates of eczema 
and food reactions when mothers of at-risk infants restrict 
their diets during lactation. In our study, exposure to 
allergenic foods, either directly or through mothers’ milk, 
was avoided up to *12 months of age. It is possible that a 
shorter duration of exclusion is sufficient. Exclusion of the 
II infant* whose diets were violated from the analysis did 
not affect foe outcome. In foe nursery, cows’ miflc formula 
was given inadvertently to a few infants in foe prophylactic 
group. Mistakes were generally avoided by close 
cooperation with midwives, warning stickers on infants' cots 
and mothers’ beds, and education of mothers to be very 
vi gilant. During foe study 16 mothers reported occasional 
mistakes, such as drinking a cup of tea with milk or giving 
foe infant a manufactured food containing soya or casein. 
Overall, compliance was very good for such a difficult diet. 
For mothers who did not wish to breastfeed or who wanted 
to supplement hreastmilk, Aptamil HA was a useful 
alternative. It is r rtaf ^ r from soya and c oll agen and is 
cctensively hydrolysed. The molecular weight of 99% of foe 


molecules is less than 10* Da. Similar hydrolysed milk is 
used for foe tre a tment of cows’ milk allergy and can reduce 
foe incidence of eczema and food reactions. 15 - 17 

Previous studies 15 ' 17 have concentrated on food-allergen 
avoidance and have reported reductions in eczema and food 
reactions but not in respiratory symptoms. Inhalant 
allergens and adjuvants arc equally important,^ although 
more difficult to control. In foe UK, housedust mite is the 
most common allergen in patients with extrinsic asthma and 
atopic eczema. Chemicals are now available That not only kill 
the mites but also help to reduce the level of antigen already 
present in the carpet. 21 Repeated use of one such acaridde in 
fois study gradually reduced antigen concentrations. For 
prophylaxis, acaridde applications should perhaps be 
started a few months before foe infant is bom. The design of 
our study means that foe effect of food and housedust-mite 
avoidance cannot be separated. Ideally, we should have 
asked parents in foe prophylactic group to give up smoking 
and to remove furry pets from foe house. We did not attempt 
these interventions for fear of non-compliance, and no 
advice was offered to either group on pets and smoking in 
foe house. 

In infancy, bronchial hyperre a ctivity manifests as 
recurrent cough and wheeze, usually after viral respiratory- 
tract infections. It has been termed recurrent wheezing, 
wheezy bronchitis, infantile wheezing, and asthma. We 
prefer to use foe term asthma, since many affected infants 
are later found to be atopic/asthmatic, 22 especially those with 
genetic predisposition,* 23 others, however, disagree with fois 
classification. 2 * Sporik and colleagues 6 found that onset of 
wheezing was earlier in atopic children exposed to high 
levels of dust-mite antigen in infancy than in those not so 
exposed. Perhaps in genetically predisposed infants with 
High allergen exposure, viral respiratory infections and 
smoking act as adjuvants and lead to persistent bronchial 
hype r r ea ctivity and asthma. 

For practical reasons, open challenge was used for foe 
diagnosis of food intolerance. A double-blind challenge 
would have been more reliable but management of any 
adverse food reactions reported by foe mother was foe same 
in both groups and blind assessment should have reduced 
any possible bias. We avoided foe term food allergy, since 
evidence for IgE-mediated food allergy (positive skinprick 
test to foe relevant food antigen) was available in only 30% 
of cases. A positive skinprick test without signs of allergy (in 
1 infant in foe prophylactic group * to egg) was not regarded 
as an allergic manifestation. Chronic “cold” and runny nose 
were reported in 17 infants (7 prophylactic, 10 control) at 12 
months’ follow-up. We did not include these signs in the 
analysis since their aetiology and clinical significance are 
difficult to establish. No infant with these signs had a 
positive skinprick test to inhalant allergens. 

Individual disorders were two to force times more 
common in foe control than in foe prophylactic group and 
foe prevalences of asthma and eczema were higher at 12 



asthma may represent transient bronchial hyperreactivity, 
but we cannot exclude foe possibility of continued wheezing 
in a substantial proportion of these genetically predisposed 
infants. Advice on parental smoking should be included in 
any prophylactic regimen against allergic disorders. 

We conclude that reduction in exposure of high-risk 
infants to food and housedust-mire allergens substantially 
lowers foe frequency of allergic manifestations in infancy. 
/Pa rental smoking contributes greatly to the development of g 



r 
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y ierg i c disortte'dunog miao^^d 

tfait allergen avoidance merely delays rather than prevents 
the development of allergic disorders. 25 In our study foods 
were introduced at age 9-12 months in the prophylactic 
group and only 1 infant reacted to cows’ milk. Longer 
follow-up is required, at least into later childhood, to find 
out whether the reduction in allergic manifestations will be 
maintained. Because of their high prevalence, allergic 
disorders are a huge burden to personal and family life and a 
substantial health-care cost. If the benefit shown in this 
study is maintained, h is likely to outweigh the costs of 
dietary supervision, hypoallergenic formulae, and antidust- 
mite measures. 

We thank Dr Sally Ridout, Mr Roger Twuehori, Mr* Marianne Stevcm, 
and Mn Laky Matthews (Isle of Wight Qinkai Allergy Research Unit), for 
their hdp with the study; and Mis Fiona Lampe (Department of Sambos, 
So u t ham pton Univmity) for sndsocal advice. The study was supported by 
Mflupa (UK), Cr*wford Chemicals (UK), the Isle of Wight Health 
Anthony Trustees, and the Wessex Medical Trust 
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Effects of topical nasal anaesthesia on shift of 
breathing route in adults 

Takashi Nishino Ayako Sugiyama Atsuko Tanaka 
Teruhxko Ishbcawa 


The position of the soft palate is known to 
determine the breathing route, but the physiological 
mechanisms that bring about a shift from nasal to oral 
breathing are unclear. To test the hypothesis that 
activation of receptors in the nasal passage may be 
involved in reflex initiation of oral breathing after 
nasal obstruction, we investigated respiratory 
responses to nasal occlusion before and after topical 
lignocaine anaesthesia of the nasal passages. 

Eleven volunteers were fitted with customrmade 
partitioned face masks, which separated nasal and 
oral passages. Air flow through each passage was 
detected by changes in airway pressure and carbon 
dioxide concentration. Nine subjects were habitual 
nasal breathers both before and after topical 
anaesthesia with 4% lignocaine. Among these 
subjects, the time to initiate oral breathing in 
response to nasal occlusion was significantly shorter 


before anaesthesia than afterwards (mean 4*4 [SD 
2*5] vs 10*8 [7*4] s, p<0*01). Similarly, the time to 
resume nasal breathing after release of nasal 
occlusion was significantly shorter before topical 
anaesthesia than afterwards (6*9 [4*9] vs 12* 1 [7-8] 
s, p<0Q1). Topical anaesthesia did not affect 
respiration rate, end-tidal carbon dioxide 
concentration, or arterial oxygen saturation. 

These findings suggest that in human i beings 
sensory information from receptors in the nasal 
passage has an important rolti in controlling the shift 
of breathing route. 

Lancet 1992; 339: 1497-500. 
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Butz, A.M., and Rosenstein, B.J., "Passive Smoking Among Children 
with Chronic Respiratory Disease," Journal of Asthma 29(4): 265- 
272, 1992. 

The authors of this study sought to determine the prevalence and 
source of passive smoke exposure among children with chronic 
respiratory diseases and to compare these children to both a well- 
child and nonrespiratory chronic illness child population. 
Children with asthma, cystic fibrosis, and rheumatoid arthritis were 
all compared with well children. The authors reported that a third 
of all children surveyed (chronically ill and well) were exposed to 
passive smoke on a daily basis. 
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Passive Smoking Among Children with 
Chronic Respiratory Disease 

Arlene M. Butz, R.N., Sc.D.* and Beryl J. Rosenstein, M.D.t 

The Johns Hopkins University Schools of *Nursing and t Medicine 
* Department of Pediatrics 

Baltimore , Maryland 


ABSTRACT 

• The purpose of this study was to determine the prev¬ 
alence and source of passive smoke exposure among 
children with chronic respiratory diseases and compare 
these to both a well child and nonrespiratory chronic ill¬ 
ness child population. Rates and source of passive smoke 
exposure were compared among four child groups: 
asthma, cystic fibrosis, rheumatoid arthritis, and well 
children using a questionnaire mailed to the parents of 
the selected children. Twenty percent of respondents 
reported current smoking with a significantly higher rate 
among the cystic fibrosis and rheumatoid arthritis groups. 
One-third of all children surveyed were exposed to passive 
smoke at home and/or day care on a daily basis. Over 
80% of the asthma and cystic fibrosis respondents reported 
a change in smoking behavior (i.e., smoking outside the 
home or smoking fewer cigarettes) after the diagnosis of 
their child's illness as compared with only 40% of the 
nonrespiratory groupspowdersneed 
quire about potenUAl soom^^^ssi^snx^.exobgre 
^^eir ^ BCTPTOrticuiar^^iidfwwith^chrohicresDiy 
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INTRODUCTION 

In 1986 the Surgeon General and the Na¬ 
tional Academy of Sciences reported that 
passive smoking by nonsmokers, including 
children, can cause significant morbidity (1,2). 
Numerous studies have documented the ad¬ 
verse effects of parental cigarette smoking on 
children including; increased occurrence of 
respiratory illness (3-8), decreased pulmonary 
function (9), and increased physician visits _ 
(10), hospitalization rates (11,12), and 
emergency room (ER) visits (13). A dose- 
dependent relationship between the estimate 
of passive smoke exposure and overall severi¬ 
ty of disease based on hospital admissions, 
growth, nutrition, and peak expiratory flow 
rates, has been demonstrated in children with 
cystic fibrosis (14). 

Approximately 29% of adults in the United 
States currently smoke cigarettes (15) and 
70% of children live in homes where there is 
at least one adult smoker (161 Tobacco smoke 
is ubiquitous in public areas and exposure to 
environmental tobacco smoke is unavoidable 
in these settings. However, there are no 
studies which quantitate the daily exposure 
to passive smoke among children with chronic 
respiratory illnesses, including asthma (AS) 
and cystic fibrosis (CF). 

The primary objective of the present study 
was to determine the prevalence and source 
of passive smoke exposure among children 
with chronic respiratory diseases including 
AS and CF and to compare these to both a 
well child and nonrespiratory chronic illness 
child population. Passive smoke exposure was 
defined as daily involuntary inhalation of 
cigarette smoke by a child either in their 
home or in a day care/child care setting. We 
hypothesized that children with chronic 
respiratory diseases would be less exposed to 
passive smoke than the well child and 
nonrespiratory illness groups due to parental 
awareness of the adverse respiratory effects 
of passive smoke exposure. 


METHODS 

Study Population and Procedures 

The study was cross-sectional in design and 
was conducted by a mailed parent question¬ 
naire (available upon request) to four groups: 
asthma (AS), cystic fibrosis (CF), rheumatoid 
arthritis (RA), and well children (WELL). The 
CF and RA patients, primarily Caucasian and 
with private health insurance, were recruited 
from hospital-based outpatient specialty 
clinics in order to obtain an adequate sample 
size. Most AS and WELL patients attending 
hospital-based clinics were from families of 
low socioeconomic status (SES). Therefore, in 
order to select a group of patients of com¬ 
parable SES, the AS and WELL groups were 
recruited from private pediatric practices in 
the same metropolitan area. Questionnaires 
were mailed to each group with the following 
distribution: AS 175, CF 154, RA 134, and 
WELL 171 for a total mailing of 634 question¬ 
naires. Approval for the study was obtained 
from the Joint Committee on Clinical In¬ 
vestigation of the Johns Hopkins Medical 
Institutions. 

Parent questionnaires were mailed between 
June and October 1989. Information was ob¬ 
tained on sociodemographic characteristics, 
household members’ smoking habits, chil¬ 
drens’ passive smoke exposure at day care 
and afterschool programs, and change in 
smoking behavior or smoking cessation at¬ 
tempts of respondent (RES) smokers. 

A SES rating was assigned to each family 
based on the respondent's or head of 
household’s income, educational level, and oc¬ 
cupation: Two levels of SES were defined. 
Low SES was defined as (a) gross income less 
than $30,000, (b) less than high school educa¬ 
tion, or (c) semiskilled or unskilled Labor oc¬ 
cupation or receipt of public assistance. High 
SES included all other respondents. The in¬ 
come level criterion of $30,000 was selected 
based on the income distribution of the 
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sample. Seventy-three percent of RES 
reported an income greater than $30,000 
which was the upper level used on the ques¬ 
tionnaire. Because of the skewed distribution 
of income level, the classification of low SES 
is relative to other subjects in this sample. 

All RES were asked “Have you every 
smoked?” as .well as ascertainment of smok¬ 
ing habits of other family members, relatives, 
and visitors, including number cigarettes 
smoked and smoking location in household. 
Respondents who reported current smoking 
were asked “Have you changed your smoking 
habits since your child was diagnosed with 
his/her disease or since having children?,” and 
“Have you ever tried to stop smoking?" 

To increase the response rate, a fast food 
coupon was enclosed with each survey and a 
second mailing was conducted within two 
months of the initial mailing. Telephone 
follow-up of nonrespoiident CF families was 
conducted at the end of three months to com¬ 
pare smoking prevalence of nonrespondents 
and RES. Only the CF group was selected for 
follow up due to resource constraints. 

« 

Statistical Analyses 

Mean baseline RES characteristics, paren¬ 
tal smoking habits and passive smoke ex¬ 
posure among child groups were compared us¬ 
ing Chi-square analysis. Student's t-test, and 
analysis of variance (ANOVA). Chi-square 
analysis was used to compare SES levels 
among the groups. Multivariate logit 
(logarithm of the odds) analyses were per¬ 
formed to estimate the likelihood of passi ve 
smoke exposure among the four groups. Us¬ 
ing the multivariate logistic regression 
technique, the combined effects of age, 
gender, SES, and child group can be exam¬ 
ined simultaneously for their association with 
passive smoke exposure in the child. After 
several logistic models were tested, a final set 
of parameters was selected based on signifi¬ 
cant bivariate association with passive smoke 
exposure and clinical significance. The final 
model tested to predict passive smoke ex¬ 
posure included the independent variables: 
RES gender, education* income and child 


group and age. All analyses were carried out 
using the SAS computer package (17). 


RESULTS 

Population Characteristics 

The response rate varied by child group; AS 
102/175 (58%), CF 103/154 (66.9%), RA 50/134 
(37.3%), and WELL 105/171 (61%). The 
overall response rate was 360/634 (56.8%). 
Respondents tended to be white (94.3%), 
female (63.7%), and married (86.9%) with a 
mean age of 38.4 years (Table 1). The mean 
age of the index child was 9.3 years. Over 
three-quarters of RES (78.9%) reported a high 
school education and 51.6% reported a college 
education. Median household income was 
over $30,000. Respondent age, gender, educa¬ 
tion level, marital status, income, and occupa¬ 
tion differed significantly by child group 
(Table 1). The CF and RA groups had 
significantly more low SES families as com¬ 
pared to the AS and WELL groups (CF 48.4%, 
RA 48%, AS 33.3%, WELL 24.8%, X 2 = 
15.77, p = .001) (Table 1). 

Smoking Characteristics 

Current smoking (within the last month) 
was reported by 20.3% (73/360) of RES (Table 

2) with a significant difference among the 
groups (p = .008). Among all RES, there was 
no difference in smoking frequency by gender 
(x 2 = 5.33, p = .149). The CF and RA groups 
reported the highest current smoking rates 
(29 1% and 28%, respectively). Current 
smokers reported smoking a mean of 16.7 
cigarettes per day and smoking for a mean of 
16.6 years (Table 3). There were no significant 
differences among the groups for these 
parameters. The percentage of nonsmokers 
(never smoked) (44.4%) and ex-smokers 
(35.3%) did not differ significantly by group 
(nonsmokers, x 2 = 5.2, p = .157; ex-smokers 
X 2 = 1.9, p = .603) (Table 2). Previous at¬ 
tempts to stop smoking were reported by 
79.5% (58/73) of the current smokers (Table 

3) and did not differ significantly among the 
groups (x 2 = 5.1, p = .167), Most quitters 
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Table 1. Baseline Variables for Total Respondent Sample and for Each Child Croup 



AS 

GF 

RA 

WELL 

total 

P 

VALUE 

Sample size 

102 

103 

50 

T05 

360 


Age (years) 

397 

37.9 

41.5 

36.1i 

38.4 

F - 3.36 

Mean ± SD 

(±12.3) 

(±U.6) 

(±14.4) 

(±6.2) 

(±11.1) 

p - .019 

Females (%) 

72.6 

65.1 

76.0 

47.6 

63.7 

X* - 18.4 

- White 1%) 

93.9 

96.0 

89.8 

95.2 

94.3 

p < .001 
X 2 - 5.7 

Married (%) 

92.2 

75.7 

86.0 

93.3 

86.9 

p - .463 
X 2 - 16.V 

High school 

89.2 

67.9 * 

' 60.0 

88.6 

78.9 

p - .001 

X 2 - 52.9 

education (V 
Income 

77.5 

63.1 

66.0 

80.9 

72.8 

p < .001 

X 2 - 13.9 

> $30,000 (%) 
Professional 

48.5 

44.6 

T2.6 

59.8 

48.4 

p - .03 

X 2 - 18.6 

occupation (%) 

SES (low) (%> 

33 3 

48,5 

48.0 

24.8 

37.2 

p • .03 

X 2 - 15.8 

(high) (%) 

667 

51.5 

52.0 

75.2 

62.8 

p - .001 


Table 2. Smoking Variables for Total Respondent Sample and for Each Child Group 


AS 

CF 

RA 

WELL 

TOTAL 

P 

VALUE 

Sample size 

102 

103 

50 

105 

360 


Non smokers 

47 

37 

22 

54 

160 

X 2 - 5.2 

(Never smoked) 

(46.1V 

(35.9V 

(44.0%) 

(51.4%) 

(44.4%) 

p - .157 

Ex-smokers 

40 

36 

14 

37 

127 

X 2 - 1.9 


(39.2V 

(34.9%) 

(28.0%) 

(35.2%) 

(35.3%) 

p ♦ .603 

Current 

15 

30 

14 

14 

73 

X 2 - 11.9 

smokers 

(14.7V 

(29.1%) 

(28%) 

(13.3%) 

(20.3%) 

p - .0081 


Table 3. Current Smokers: Smoking Variables and Quit Attempts by Child Croup 

p 



AS 

CF 

RA 

WELL 

TOTAL 

VALUE 

Proportion of 
current smokers 

15/102 

30/103 

14/50 

14/105 

73/360 

X 2 - 11.9 
p - .007 

Number of 
cigarenes/day a 

17.5 ± 10.8 

14.6 ± 9.5 

18.3 3 : 9.1 

18.9 ± 17.4 

16.7 ± 11.5 

F - .59 
p * .63 

Number of 
years smoked 1 

16.3 t 6 6 

16.1 ± 7,5 

17 1 ± 9.9 

17.0 ± 4.2 

16.6 ± 7.2 

F - .20 

P - .89 

Number of respondents 
who changed 6 
smoking behavior 
after diagnosis 
or after child bom 
(excluding quit 
attempts) 

12/15 

(80V 

25/30 

(83.3%) 

4/) 4 

(28.6%) 

7/14 

(50%) 

48/73 

(66%) 

X 2 - 12.4 

p - .006 

Quit attempts 

M/15 

(73%) 

21/30 

(70%) 

13/14 

(92.9%) 

13/14 

(92.9%) 

58/73 

79,5%) 

X 2 « 5,1 
p - .167 


‘Mean ± SO. 

••Changes included: smoke outside household, decrease number o( cigarettes, smoke only at work, or smoke only at night. 
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(76%) reported using no structured smoking 
cessation program, but rather stopped “cold 
turkey" on their own. Furthermore, only a 
third (34%) of quitters reported stopping for 
longer than one year. 

Prevalence of Passive Smoke 
Exposure by Study Croup 

Thirty percent of all RES reported one or 
more smokers in the household on a regular 
basis (Table 4>, 12% of RES had two or more 
smokers per household. Households with one 
or more smokers were reported significantly 
more often by the CF and RA respondents 
(x 2 = 9.24, p = .03) (Table 4). Exposure to 
smoke in a day care setting was reported by 
18.4% of all families; there was no significant 
difference by group. Daily passive smoke ex¬ 
posure, either in the household or day 
care/after care, was reported by a third of all 
RES (Table 4) and differed significantly by 
child group (x 2 = 12.02, p = .007). Both the 
CF and ; RA groups reported higher daily 
passive smoke exposure rates as compared 
with the AS and WELL groups. Passive 
smoke exposure also differed by SES group. 
Among the high SES respondents, there were 
no significant differences by group between 
the daily passive exposure rates (x 2 = 4.43, 
p = .221 However, among the low SES 


respondents, the CF and RA groups reported 
significantly higher rates of daily passive 
smoke exposure as compared with the AS and 
WELL groups (x 2 = 9.68, p = .02). 

Factors associated with passive smoke ex¬ 
posure examined by logistic regression are 
shown in Table 5. In the CF and RA groups, 
less education independently . predicted 
passive smoke exposure. Child’s age was also 
associated with passive smoke exposure, i.e., 
younger age was associated with more 
passive smoke exposure. Respondent’s gender 
and income did not predict passive smoke ex¬ 
posure. There were no significant correlations 
(r < .32) between any of the selected variables 
in the final logistic model. All interaction 
terms were statistically nonsignificant in the 
tested logistic models. 

Change in Smoking Behavior 

Sixty-six percent (48/73) of current smokers 
reported a change in smoking behavior 
following a diagnosis of their child’s disease 
or the birth of their index child (Table 3). Thir¬ 
ty percent (22/73) of current smokers reported 
no change in smoking behavior following the 
diagnosis of their child’s disease. Smoking 
behavior information was not available for 
three smokers. Parents of children with AS 
and CF reported a significantly higher rate of 


Table 4. Passive Smoke Exposure: Ntimber and Type of Exposures by Child Croup 



AS 

CF 

RA 

WELL 

TOTAL 

p 

VALUE 

Simple s/ze 

102 

103 

50 

105 

360 


Type of exposure 

1 or more current 

28/102 

40/101 

17/50 

22/105 

107/358 

X 2 - 9.24 

household smokers 

(27.5%) 

(39.6%) 

(34%l 

(20.9%) 

(29.9%) 

p - .03 

Exposed to smoker 

3/21 

7/23 

1/9 

5/34 

16/87 

X 1 - 10.08 

in daycare 

(14.3%) 

(30.4%) 

(11.1%) 

(14.7%) 

(18.4%) 

p - .34 

Daily passive 4 

28/102 

46/103 

1*50 

25/105 

117/360 

X J - 12.02 

exposure 
(At! S£S groups) 

(27.5%) 

(44.7%) 

(36%) 

(23.8%) 

(32.5%) 

p - .007 

Daily passive* 

18/68 

20/53 

5/26 

20/79 

61/226 

X 2 - 4.43 

exposure 
(High SES groups) 

(23.5%) 

(37.7%) 

(19.2%) 

(25.3%) 

(26.9%) 

P - .22 

Daily passive* 

12/34 

26/50 

13/24 

5/26 

56/134 

X 2 - 9.68 

exposure 
(Low SES groups) 

(35.3%) 

(52%) 

(54.2%) 

(19.2%) 

(41.8%) 

IN 

O 

1 

a 


'Household and/or day care smoke exposure. 


Source: https://www.industrydocuments.ucsf.edu/docs/xmvj0000 


2024228047 


Butz and Rosenetein 



270 ^ 


Table 5. Logistic Regression Results of Sociodemographic Characteristics 
and Child Croup on Passive Smoke Exposure 



ESTIMATE 

BETA 

STANDARD 
ERROR OF BETA 

ODDS 

RATIO 

95*6 

a 

Intercept 

4.3S5 

1.14 

- 

- 

Gender (R£S) 

-.250 

.26$ 

.78 

.44, 1 Jt 

Education (RES) 

-.sas 

.154 

.56 

.41, .75^ 

Income (RES) 

-.278 

.179 

.76 

.53, 1.07 

Child's** 

-2DS1 

jcns 

.95 

.90, .99* 

Child group 

-.246 

.120 

.78 

.62, ,99* 


Model X 3 - 34.45 with S p < .0001 
*P < jo 5. 

*V < .ool. 


change in their smoking habits (1.6., smoke 
outside the household or smoking fewer 
cigarettes) as compared with the RA and 
WELL groups (** = 12.4, p = .006) (Table 3). 

The most frequently reported modifications 
in smoking behavior were a combination of 
smoking in another room or outside the home 
away from the child and smoking fewer cigar¬ 
ettes (41.3%), ■nydrlng outside the household 
only (23.8%) and smoking fewer cigarettes on¬ 
ly (13%). Other changes such as smoking on¬ 
ly at night, smoking only at work, smoking 
in another room away from the child, or us¬ 
ing an air purifier in the home were reported 
by 17.4% of smokers who changed behavior. 


Table 6. Type of Change in Smoking Behavior 
Reported by Current Smokers (n - 46) 


TYPE OF CHANCE 

NUMBER 

PERCENT 

Smoke outside of 
household 

13 

28.3 

Decrease the number of 
cigarettes smoked 

6 

13.0 

Smoke in another room 
away from child 

5 

10.9 

Smoke only at work 

1 

2.2 

Smoke only it night after 
children in bed 

1 

2.2 

Smoke in home, but use 
air purifier 

1 

2.2 

Combination of smoking 

In another room or 
outside the home and 
decreasing number of 
cigarettes 

19 

4T.2 


46 

100 % 


Smoking Patterns of Nonresponders 

Of the 61 CF nonrespondents, 89 (76.6%) 
were contacted by telephone end responded 
to a brief smoking survey ascertaining only 
parental and household smoking p roportions. 
Parental smoking was reported by 89.2% of 
the nonrespondents compared to 29% of the 
CF respondents. Household smoking was 
reported by 63% of CF nonrespondents as 
compared with 40% of the CF respondents 
(X s - 6.38, p = .01)." 

DISCUSSION 

The proportion of RES in the study who 
reported current smoking (20.3%) is lower 
than both the national (29%) and Maryland 
(233%) rates of current smokers (18). This 
lower rate may reflect reluctance by parents 
of children with a chronic disease to disclose 
smoking behavior. The prevalence of smok¬ 
ing in CF nonrespondents (39.2%) was higher 
than in RES (29.1%) which would increase the 
actual rate of passive smoke exposure in the 
CF and perhaps the AS groups. The higher 
rate of smoking in the CF nonrespondents 
may reflect self-selection bias. However, the 
household smoking rate of 46.7% (66/142) 
among combined CF respondents and 
nonrespondents is comparable to the 66% 
household smoker rate previously reported in 
CF families (14k In our CF sample, smokers 
were lees likely to respond to the question¬ 
naire. However, during a telephone interview 
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they did reveal their smoking behavior 
yielding a higher rate of current smokers. 
This suggests that underreporting of smok¬ 
ing is likely the case in our data, tending to 
underestimate the true risk of passive smoke 
exposure in patients with a chronic 
respiratory illness. One limitation of our data 
is lack of follow up of other nonrespondents. 
This would determine if parents of children 
with a respiratory disease are less likely to 
respond to a smoking questionnaire as com¬ 
pared to parents of children diagnosed with 
a nonrespiratory disease. 

Differences in current smoking rates varied 
among the disease groups with the CF and 
RA groups reporting a significantly higher 
frequency of passive smoke exposure in their 
homes. Smoking characteristics, including 
number of cigarettes smoked per day and 
number of years smoked as reported by cur¬ 
rent smokers, did not differ by disease group. 

Socioeconomic differences most likely ex¬ 
plain the higher rates of smoke exposure 
among the patients in the CF and RA groups. 
There were significantly higher numbers of 
RES in the CF and ’RA groups who had low 
SES (Table 1). When the SES levels were com¬ 
bined, daily passive smoke exposure was 
significantly higher in the CF and RA groups 
(Table 4). However, these differences disap¬ 
peared when the high SES respondents were 
examined separately. Among low SES 
respondents, daily passive smoke exposure re¬ 
mained higher in the CF and RA groups. 
Lower education was the only SES factor 
which independently predicted passive smoke 
exposure in the sample controlling for RES 
age, gender, occupation, income, and child’s 
age (odds ratio, .55; 95% Cl, .41, .75) (Table 
5). This is consistent with National Health In¬ 
terview survey data in which the prevalence 
of smoking was higher among lower SES per¬ 
sons, and smoking prevalence decreased with 
increased years of education and household 
income (15). Even after controlling for the 
unequal distribution of income in the four 
groups, lower education was the strongest 
predictor of parental smoking. Racial dif¬ 
ferences in smoking patterns were not ap¬ 
parent due to the homogeneity of our sample. 
^ Se lf-r ejxjrtecL^ cigarette^consu^ 
generally reiiable f 19)* Previous reports of a 


strong dose-dependent relation between self- 
reported tobacco smoke exposure and salivary 
and urinary continine levels support the 
reliability of self-reported cigarette consump¬ 
tion (20). A comparison of adjusted consump¬ 
tion data from cigarette excise taxes (U.S. 
Department of Agriculture) and self-reported 
cigarette consumption as reported from Na¬ 
tional Health Interview Surveys (NHIS) was 
consistent, supporting the reliability of self- 
reported smoking data (19). Expected bias in 
our data would be the underrepresentation of 
smokers, thereby reducing the true propor¬ 
tion of smokers in each group. Therefore, our 
data probably reflect the minimal level of 
smoking in this population. 

Other sources of passive smoke exposure in¬ 
cluding day care and after school care are con¬ 
sistent with recent reports of passive smoke 
exposure in neonates attending day care (21). 
The finding that 18.4% of all children and 
30.4% of CF patients in our sample attended 
a day care facility in which they were exposed 
to a smoker warrants increased public 
awareness and action. Regulation of worksite 
smoking policies should include day care and 
after school personnel in order to reduce a 
significant source of passive smoke exposure 
in children. At a minimum, parents must re¬ 
quest that a no smoking policy be im¬ 
plemented in day care settings. 

It is encouraging that more than 80% 
(37/45) of the AS and CF respondents reported 
a change in their smoking behavior after the 
diagnosis of their child’s illness as compared 
with only 39.3% (11/28) of the combined RA 
and WELL respondents (Table 3). Eighty per¬ 
cent of all current smokers reported at least 
one unsuccessful attempt to quit (Table 3). 

Based on the evidence that passive smoke 
exposure causes increased morbidity and 
decreased pulmonary function in patients 
with AS (22-24) and CF (14), it is disturbing 
that 44.7% of CF patients and 27.5% of AS 
patients in our sample reported daily passive 
smoke exposure and that 30.1% (22/73) of the 
children in our sample reside in a household 
with parents who smoke and report no change 
in their smoking behavior. Health care pro¬ 
viders need to stress the importance of ascer¬ 
taining the smoking status of day care person¬ 
nel as well as other household contacts and 
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to encourage attempts to quit by household 
members who smoke (25). 


SUMMARY AND CONCLUSIONS 

la conclusion, our data indicate that a third 
' of all children surveyed (chronically ill and 

• well) are exposed to passive smoke on a daily 
basis including home and day care settings. 
Health care providers should inquire about 
potential sources of passive smoke exposure 
in their patients, particularly children with 
chronic respiratory disease, and counsel them 
accordingly. 


ACKNOWLEDGMENTS 

We thank Drs. Michael Bernstein, Kenneth 
Schuberth, Edward Sills, and Ronald Walcher 
for their assistance in the recruitment of 
study families, Ying Huang for her statistical 
assistance, and Drs. Catherine DeAngelis and 
Cheryl Alexander for their review of the 
manuscript. 


REFERENCES 

1. Department of Health and Human Services: The 
Health Consequences of Smoking for Women, A 
Report of the Surgeon General DHHS Pub. No. 
(CDC) 87-8396. Washington, DC U.S. Government 
Printing Office, 19S6. 

2. National Research Council, Committee on Passive 
Smoking. Enttvvn mental Tobacco Smoke: Measur¬ 
ing Exposure and Assessing Health Effects. 
Washington, DC, National Academy Press, 1986. 

3. Ware JH, Dockery DW, Spiro A, et al: Passive smok¬ 
ing, gas cooking, and respiratory health of children 
living in six cities. Am Rev RespirDis 129:366-314, 
1984. 

4. Colley JRT, Holland WW, CorkhiU RT: Influence of 
passive smoking and parental phlegm on pneumonia 
and bronchitis in early childhood, bancet 2: 1031- 
1034, 1974. 

5. Fergusson DM, Horwood LJ, Siannon FT, et al: 
Parental smoking and lower respiratory illness in 
the first three years of life. J Epi Commun Health 
35: 180-184, 1981. 

6. Weiss ST, Tager IB. Speizer FE. et al: Persistent 
wheeze: its relationship to respiratory illness, 
cigarette smoking and level of pulmonary function 
in a population sanple of children. Am Rev Respir 
Dis 122:697-707, 1980. 


7. Liard R, Perdrizet S, Reinert P: Wheezy bronchitis 
in infants and parents' smoking habits. Lancet 
1: 334-335, 1982. 

8. .-Cameron P, Kostin JS, 7*>r T M .Xhe h ealth of 

. smokers’ and nonsmokers’ children^ •TXtto rgy 43: 

336-339, 1969. 

9. Tager IB, Wei« ST, Munoz A, et al! Longitudinal 
study of the effects of maternal smoking on 
pulmonary function in children. NEngl J Med309: 
699-703, 1983. 

10. Rantakallio P Relationship of maternal smoking to 
morbidity and mortality of the child up to the age 
of five. Acta Bsediatr Sound 67:621-631, 1978. 

11. Ekwo EE, Weinberger MM, Lachenbruch PA, et al: 
Relationship of parental smoking and gas cooking 
to respiratory disease in children. Chest 64:662-668, 
1983. 

12. Harlap S, Davies AM: Infant admissions to hospital 
and maternal smoking. Lancet 7:529-632, 1974. 

13. Evans D, Levi son MJ, Feldman H: The impact of 
passive smoking on emergency room visits of urban 
children with asthma. Am Rev Resp Dis 135: 567- 
572, 1987. 

14. Rubin BK: Exposure of children with cystic fibrosis 
to environmental tobacco smoke. H Engl J Med 
323: 782-788, 1990. 

15. National Center for Health Statistics: Vital and 
Health Statistics. Smoking and Other Tobacco Use: 
United States 1987. DHHS Publication No. (FHS) 
89-1597, Washington, DC; Government Printing Of¬ 
fice, 1989. 

16 Weiss ST: Passive smoking and lung cancer: what 
is the risk? Am Rev Respir Dis 133: 1-3* 1986. 

17. SAS User’s Guide: BASICS Vernon, 5th Ed. Cary, 
SAS Institute Inc. 1985. 

18. Centers for Disease Control (CDC): Cigarette 
smoking—behavioral risk factor surveillance 
system. MMWR 38:8 45-846, 1969. 

19. Hatziandreu EJ, Pierce JP. Fiore MC, et al: The 
reliability of self-reported cigarette consumption in 
the United States. Am J Pu6/ic Health 79:1020- 
1023. 1989. 

20. Greenberg RA, Haley NJ, Etzel RA, et al: Measur¬ 
ing the exposure of infants to tobacco smoke: 
nicotine and cotinine in urine and saliva. N Engl 
J Med 310:1075-8, 1984. 

21. Greenberg RA, Bauman KE, Strecher VJ, et al: 
Passive smoking during the first year of life. Am 
J Pubic Heath 81:850-853, 1991. 

22. Gortmaker SL, Walker DK, Jacobs FH. et ah Paren¬ 
tal smoking and the risk of childhood asthma. Am 
J Public Health 72:574-579, 1962. 

23. Horwood LJ, Fkrgusaon DM, Shannon FT: Social and 
familial factors in the development of early 
childhood asthma. Pediatrics 75:859-868, 1986. 

24. Shepard RJ, Collins R, Silverman F: Passive ex¬ 
posure of asthmatic subjects to cigarette smoke. En¬ 
viron Res 203 92-402, 1979. 

25. Frsnkowski BL and Seeker-Walker RH: Advising 
parents to stop smoking. Opportunities and barriers 
in pediatric practice. Am J Dis Child 143: 1091-1094, 
1989, 


Source: https://www.industrydocuments.ucsf.edu/docs/xmvjOOOO 


0SO8ZZVZOZ 







Source: https://www.industrydocuments.ucsf.edu/docs/xmvjOOOO 


2024228051 



Martinez, F.D., Cline, M., and Burrows, B., "Increased Incidence 
of Asthma in Children of Smoking Mothers," Pediatrics 89(1): 21- 
26, 1992. 

The authors of this study examined the possible relationship between 
parental smoking and both subsequent development of asthma and 
subsequent lung function (before age 12) in approximately 700 
children enrolled before age five. The authors report that children 
of smoking mothers with 12 or fewer years of education and who 
smoked 10 or more cigarettes per day were 2 1/2 times as likely 
(95% Cl: 1.42 to 4.59) to develop asthma than children of mothers 
with the same level of education who did not smoke or who smoked 
fewer than 10 cigarettes a day. The children also reportedly had 
15.7% lower maximal midexpiratory flow. There was no association 
between maternal smoking and asthma or lung function in children 
of mothers with more than 12 years of education. 
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Increased Incidence of Asthma in Children of Smoking Mothers 

not r Ci 

THi BJUriiii wy. U 

Fernando D. Martinez, MD*$j; Martha Cline, MS*; and kj upy* At 

Benjamin Burrows, MD*§ k* (Tlttt 17 OS. 


ABSTRACT. The relationship between parental smoking 
and both subsequent development of asthma and subse¬ 
quent lung function (before age 12) was studied in more 
than 700 children enrolled before age 5. Children of 
mothers with 12 or fewer years of education and who 
Tfft ked 10 or more cigarettes per day were 2.5 times more 
(95% confidence interval 1.42 to 4.59; P = .0018) to 
dSelop asthma and had 15.7% lower maximal midexpir- 
SSfy, flow (P < .001) than children of mothers with the 
wke education Level who did not smoke or smoked 
Ijg^er than 10 cigarettes per day. These relationships 
were independent of seif-reported respiratory symptoms 
in parents. There was no association between maternal 
smoking and subsequent incidence of asthma or maximal 
midexpiratory flow among children of mothers with 
more than 12 years of education. It is concluded that 
children of lower socioeconomic status may be at consid¬ 
erable risk of developing asthma if their mothers smoke 
10 or more cigarettes per day. It is speculated that recently 
nmprted increases in prevalence of childhood asthma 
M|| be in part related to the increased prevalence of 
afinSung among less educated women. Pediatrics 
1992;89*.2I-26; asthma, tobacco smoke pollution , maternal 
education , childhood . 


ABBREVIATIONS. FVC. forced vital capacity; FEVj, forced expir¬ 
atory volume in 1 second: FEF;vi.ns. maximal Imidexpiratory flow. 

There is increasing evidence suggesting that paren¬ 
tal smoking (especially maternal) may be associated 
with an increased prevalence of respiratory symptoms 
in infants and toddlers. 1 In older children of smoking 
parents, reduced levels of lung function 2 and an in¬ 
creased prevalence of airway hyperresponsiveness 3 
and skin test reactivity to aeroallergens 3 have also 
been reported. However, the possible role of maternal 
smoking in inducing childhood asthma is controver¬ 
sial and not all studies have observed significant 
effects (reviewed 1 in Ref. 4). This has been attributed 
to the small size of the observed effects; reductions 
in spirometric parameters, for example, are on the 
order of 1% to 5%, values that have been considered 
unlikely to lead to clinically serious compromise in 
lung function. 4 Ateo ; most reports dealing with this 
issue are from cross-sectional surveys 5 and it has been 
shown* that results of this type of study may be 
confounded bv the concurrent relationships of symp- 
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toms in children to other familial: factors, particularly 
a relation of reported children's symptoms to parents' 
symptoms. 

It has been recently observed that prevalence and 
changes in prevalence of smoking in women are 
highly dependent on level of education. 7 Differences 
in smoking habits of subjects with less education vs 
those with more education may influence the effects 
of maternal smoking on their children's health. How¬ 
ever, socioeconomic level is seldom considered as an 
effect modifier in studies of parental smoking and 
respiratory status in children. Authors often report 
results of multivariable analyses after adjusting for 
maternal education, paternal occupation, or other in¬ 
dices of socioeconomic level. These procedures are 
efficient in controlling for confounding but they may 
also conceal important differences in effect between 
strata. It is reasonable to assume that the degree of 
exposure to environmental cigarette smoke may be 
different for children whose parents have different 
educational backgrounds. 8 If these differences could 
be demonstrated, they may at least partially explain' 
the different results obtained in studies of the effects 
of parental smoking on the respiratory health of their 
children. 

It is also important to consider the fact that most 
available studies rely either only on parental: reports 
and physicians' diagnoses or only on physiologic 
measures as outcomes. For the former, interpretation 
of results may be influenced by the reliability and 
degree of standardization of the questionnaires used, 5 
while for the latter, the clinical significance of small 
changes in physiolbgic parameters remains unknown. 

The aim of this longitudinalistudy was to determine 
the relationship of parental smoking at enrollment 
(before age 5) to both subsequent incidence of asthma 
and subsequent lung function in a random sample of 
children. 

SUBJECTS AND METHODS 

The subjects of this study are enrollees of the Tucson study of 
chronic obstructive lung disease.’ Detaili of enrollment procedure 
have been given elsewhere.’ A randomj stratified, cluster sample 
ofi white, non-Mexican-American households in Tucson. Arizona, 
was fust studied in 1972 to 1973. During subsequent follow-up 
surveys (rune had been completed by April 1988), ail new members 
of each selected household were automatically enrolled into the 
study. The subjects of this study are the 786 subjects who were 
younger than 5 years of age on enrollment into the study at its 
inception (survey 1. starting in February 1972) or at any subsequent 
survey and who had at least one follow-up questionnaire available 
before age 12. Seventy-five percent of these children were enrolled 
before age 2 Mean age at the last questionnaire audible was 7.4 
years for those enrolled before 12 months, 7.7 years for those 
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^ enrolled 2 ^ of 1 *nd 3'fBts. and 6 ? for those 

enrolled between the ages of 3 and 5 vears 

Information about cigarette smoking habits and respiratory 
symptoms among parents was obtained at the time of enrollment 
of their children. Questions about smoking focused on each parent 
separately. 

Standardized questionnaires on respiratory svmptoms were used 
to ask parents whether they had recurrent wheeze or chronic 
cough.* Mothers also reported the number of years of formal 
education, and they were classified in two groups; with {>12 years) 
or without more than a high school education (£12 years) VV> 
chose this vanable as an index of socioeconomic status because 
previous studies have shown that other more complex indices of 
socioeconomic level add little to ot even obscure the relationships 
observed between level of education and level of lung function or 
prevalence of respiratory disease ” 

The main outcome vanable for this study was the development 
of asthma dunng follow-up Children who already had a diagnosis 
of asthma at enrollment (n * 12) were not included. A question of 
the general form 'Has this child been seen by a doctor for asthma 
in the past year?' was included in all follow-up surveys. Children 
were considered to have a new diagnosis of asthma from a certain 
age (called hereafter 'incidence of asthma’) if they had not seen a 
physician for this diagnosis previously and, at that age. they had 
seen a physician for the disease 

For children aged 6 or older, lung function was measured in all 
but one survey using standard flow-volume curves." Forced vital 
capacity (FVC). forced expiratory volume in 1 second (FEV,) f and 
maximal midexptratory flow (FEfU) were derived from forced 
expiratory maneuvers as described earlier.” For the purpose of this 
report, the last lung function test available before age 12 for each 
subject (h * 316) was used: 

Relative risks and their confidence intervals and attributable 
risks were calculated with the techniques described bv Rothman. I: 
Pooled point estimation of a uniform effect for stratified cumulative 
incidence data was assessed both by maximum likelihood and by 
use of an extension of the Mantel-Maenzel estimators. 11 Analysis 
of variance and standard t tests were used when lung function was 
the outcome vanable. 


RESULTS 

There were 89 new cases of physician-diagnosed 
asthma among 774 subjects at risk (cumulative inci^ 
dence of 11.5%); More than two thirds of these sub¬ 
jects were boys (60/89; P < .01): Thirty-five subjects 
had no information about maternal smoking, and no 
information about paternal smoking was available for 
74 subjects. Mothers and fathers were originally clas¬ 
sified: as current smokers, ex-smokers, and nev.er- 
smokers. Since there was no significant difference 
in any outcome variable between ex-smokers and 
nerver-smokers (data not shown), these two groups 
were combined. Mothers who said they were current 
smokers were classified as light (<10 cigarettes per 
day) or moderate/heavy (>10' cigarettes per day) 
smokers. Only 21 (2.7%) mothers were light smokers, 
whereas 146 (18.6%) mothers smoked 10 or more 
cigarettes per day. Also, because results (not shown) 
for children of mothers who were light smokers were 
very similar to those of never-smokers (n = 441) and 
ex-smokers (n = 134), these three groups were com¬ 
bined. Table 1 shows the risk of developing asthma 
during follow-up by maternal and paternal smoking 
at enrollment. Children of mothers who smoked 10 
or more cigarettes per day were almost 70% more 
likely to have physician-diagnosed asthma than chil¬ 
dren of mothers who did not smoke or smoked fewer 
than 10 cigarettes per day (P = .015). Conversely, 
there was no relationship between paternal smoking 
and subsequent incidence of asthma. 


~~ Children 5f parents who reported having recurrent 
wheeze or chronic cough at enrollment of their chil¬ 
dren (n = 405) were almost 3 times more likely than 
the remainder of the cohort to have physician-diag¬ 
nosed asthma (gender-adjusted relative nsk = 2.94, 
95% confidence interval 1.85 to 4.68; P < .0001). 
Table 2 shows the relationship of mothers' smoking 
habits to incidence of asthma in their children strati¬ 
fied by gender and by parental symptoms. The nsk 
of developing asthma was still almost 60% higher 
among children of mothers who smoked 10 or more 
cigarettes per day after adjusting for gender and 
parental symptoms (relative risk = 1.59, 95% confi¬ 
dence interval 1.03 to 2.44; P = .036); The small 
number of daughters of nonsmoking mothers with 
symptoms did not allow' for a meaningful comparison 
within this group. There was no significant difference 
in the effects of maternal smoking on incidence of 
asthma between the four groups (boys and girls with 
and without parental respiratory symptoms, respec¬ 
tively) described in Table 2 (x 2 for heterogeneity = 
3.3; df = 3; P = .6). 

Maternal education had no independent effect on 
cumulative incidence of asthma (unadjusted relative 
risk of 1.12 and gender-adjusted: relative risk of 0.99 
when 310 children whose mothers had <12 years of 
formal education were compared with 428 children 
of mothers with more than high school education; P 
- .9 and 1.0, respectively); However, mothers with 
12 or fewer years of formal education were twice as 
likely to be current smokers than mothers with higher 
education (27.7% vs 13.3%; P < .0001). Within smok¬ 
ers, however, number of cigarettes smoked daily was 
not significantly higher in less educated mothers than 
in mothers with more than 12 years of education 
(20.6 ± 10.9 vs 20.2 ± 8.7; P = .8). Table 3 shows the 
relative risk of physicianrdiagnosed asthma by ma¬ 
ternal smoking at enrollment and by maternal edu¬ 
cation. Maternal smoking had different effects on 
cumulative incidence of asthma depending on the 
level of maternal education Among children of less 
educated mothers, the gender-adjusted risk of devel¬ 
oping asthma was 2.55 (95% confidence interval 1.42 
to 4.59; P = .0018) times higher w'hen the mother 
smoked 10 cigarettes or more than when the mother 
smoked fewer than 10 cigarettes or did not smoke. 
The attributable proportion (ie, the proportion of all 
cases of asthma occurring among children of less 
educated mothers that is attributable to maternal 
smoke exposure) was 30.0%. These relationships per¬ 
sisted after stratifying by any parental respirator}' 
symptoms (adjusted relative risk = 2.25, 95% confix 
dence interval = 1.24 to 4.1; P = .008). On the 
contrary, maternal smoking did not significantly in^ 
crease the risk of developing asthma among children 
of mothers with more than 12 years of education 
(gender-adjusted relative risk = 1.03; 95% confidence 
interval 0.61 to 1.75; P = .9). Paternal smoking did 
not increase the likelihood of developing asthma 
either in children of less educated or of more educated 
mothers. 

Daughters of smoking mothers had significantly 
larger P/C values than daughters of nonsmoking 
mothers (Table 4; P = .018). Children of both genders 
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TABLE 1. Relationship Between Mothers' and Fathers Smoking at Enrollment and Subsequent Development of Asthnu in Their 
Children* ___ 




Boys 



Girls 


RR Adjusted for 
Gender (93‘i Cl)' 

n 

% With Asthma 

RR 

n 

'» With Asthma 

RR 

Mother 








Smokes > Vj pack/d 

80 

21.3 

1.63 

63 

127 

11.78 

U6«t 

(l;.10-2:58) 

Nonsmoking or < Vi pack/d 

315 

13.0 


281 

7.1 



Father 








Smokes > Vj pack/d 

102 

137 

0.95 

85 

9 4 

1.35 

1! 06' 

(0 67-l.b9)i 

Nonsmoking or < V: pack/d 

269 

14.5 


244 

7.0 




- Information about maternal smoking was not available fur 35 children, and 74 subjects had no data on paiernal smoking RR. relative 
risk: Cl. confidence interval, 
t P ** .018. 


TABLE 2. Relationship of Mothers' Smoking Habits to Incidence ot Asthma in Their Children by. Parental Respiratory Symptoms and 
by Gender" _____ 


Parental 

Symptoms 

Maternal Smoking 


Boys 



Girls 


n 

** With AMhma 

RR 

n 

r c With Asthma 

RR 

Yes 

Nonsmoker or < pack/d 

180 

170 

1.47 

134 

10 4 

2.07 

Yes 

> Vi pack/d 

54 

25.9 


37 

21.6 


No 

Nonsmokei or < u : pack/d 

135 

6.7 

1.80 

146 

4:i 

t 

No 

> Vi pack/d 

25 

12.0' 


25 

0.0 



• Information about maternal smoking was not available for 35 children Three additional subjects had no data on parental respirator) 
symptoms. RR. relative nsk. The relative nsk (95 c c confidence interval) ot developing asthma by maternal smoking adiusied tor gender 
and parental symptoms was 1.59 (1.03 to 2.44 )\P * 03b) 
t Not calculable 


TABLE 3. Relationship of Mothers' Smoking Habits to Incidence of Asthma in Their Children by Maternal Education* 


Maternal i 

Maternal Smoking 

.. . D — 

Boys 



Girls 


RR Adjusted for 
Gender (95 r < Cl) 

Education 


n 

‘T With Asthma 

RR 

n 

c 'c With Asthma 

RR 

> 12 v 

Nonsmoker or < Vi pack/d 

198 

14.1 

0 86 

173 

87 

1.44 

11.03 

(0.61-175)! 

> 12 v 

5 12 V 

£ w j pack/d 

Nonsmoker or < Vi pack/di 

33 

117 

12.1 

U.l 

2:50 

24 

107 

12.5 

47 

271 

2.55t 

(1.42-4.59): 

<12 y 

> V: pack/d 

47 

277 


39 

12.8 




* Information about maternal smoking was not available for 35 children. One additional subject had no quantitative data on maternal 
smoking: RR. relative nsk. Cl I confidence interval, 
t P * .0018. 


TABLE 4. Lung Funcnon m Children (as Percent Predicted) bv Maternal Smoking at Enrollment by Gender* 

Lung Function/Matemal Smoking 

Boys 


Girls 




Mean - SD 

P 

Mean - SD 

P 



(n) 


(n| 



FVC 




.018 


Nonsmoker or, < V: pack/d 

100.7 £ 13.: 

.5 

98:1 - 127 


(145) 


(111) 



> ‘i pack/d 

101.0 i 13.1 
(381 


105.3 s: 13.3 
(23) 



FEV,, 



98.4 * 127 



Nonsmoker or < V; pack/d 

100.1 * 12.8 

-> ■ 

4 


(145) 


(111) 



> ‘i pack/d 

977- 118 


100.9 * 13 4 



(38) 


(22) 



FEF :»■ 






\onsmoker or < V: pack/d 

98.6 ± 23.3 

.007 

99.1 - 23.3 

n 


045) 


(111) 



> pack/d 

88.5 - 20.0 


90.3 * 24.4 



(38) 


(27) 




‘ FV'C. forced vital capacitv; FEV,, forced expiratory volume in 1 second: FEF : i ..*v:, maximal midexpiratory flow 
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whose mothers smoked 10 or more cigarettes per day 
had lower values for percent predicted FEF:5*_75^ 
compared with children of mothers who were non- 
smokers or smoked fewer than 10 cigarettes per day, 
although differences reached statistical significance 
only for boys. Introduction of any-parental'respiratory, 
symptoms as a covariate did not affect the relation¬ 
ship between maternal smoking and the lung function 
parameters described above. 

We also studied the relationships described in the 
previous paragraph and in Table 4 after stratifying bv 
maternal level of education. Compared with children 
of mothers with more than 12 years of education, 
children of mothers with 12 or fewer years of formal 
education had significantly lower mean values for 
percent predicted FVC (101.4% vs 98.2%; P — .041) 
and percent predicted FEV, (100.6% vs 97.2%; P = 
.023) and this effect was independent of maternal of 
smoking and parental symptoms. Maternal smoking 
(>10 cigarettes per day) was associated with signifi¬ 
cantly higher levels of percent predicted FVC in girls, 
and this was independent of maternal education 
(105.9% compared with 98.0% for daughters of non¬ 
smoking mothers; P = .01). There were no significant 
differences in percent predicted FVC between sons 
smoking and nonsmoking mothers (102.0% vs 
100.5%; P = .09). The effect of maternal smoking on 
percent predicted FEF 25 ^- 75 <; was highly dependent 
on maternal level of education. Children of mothers 
who had 12 or fewer years of formal education and 
smoked 10 or more cigarettes per day had 15.7% 
lower mean values for percent predicted FEFjswsv 
than children of mothers of the same level of educa¬ 
tion who were nonsmokers or smoked fewer than 10 
cigarettes per day (82.8% vs 98:5% respectively; P < 
.005). This effect was more noticeable and reached 
statistical significance only in boys (data not shown). 
Maternal 1 smoking had no effect on percent predicted 
FEFass^s*; values in children of mothers who had at 
least some education beyond high school (98.5% vs 
99.0%, respectively; P = .9). 

DISCUSSION 

In this prospective study we showed that the risk 
of developing asthma before age 12 was two and a 
half times higher in children whose mothers smoked 
10 or more cigarettes per day at enrollment and had 
12 or fewer years of formal education than in children 
of mothers of the same level of education who were 
nonsmokers or smoked fewer than 10 cigarettes per 
day. Maternal smoking had no significant effect on 
the incidence of asthma among children of more 
educated mothers. These results were independent of 
reported respiratory symptoms in parents. Likewise, 
children of less educated mothers who smoked more 
than 10 cigarettes per day at enrollment had 15% 
lower values for percent predicted FEF:^.?*^ (a spi- 
rometric parameter that reflects intrathoracic airway 
function) during follow-up compared with children 
of mothers of similar level of education who smoked 
fewer than 10 cigarettes per day or did not smoke. 
Maternal smoking had no significant effect on percent 
predicted FEF :5 ^. 7 sr T among children of mothers with 
more than 12 years of education. 


It is unlikely that our results may be explained by 
some unknown source of bias. To assess smoking 
habits, we used a questionnaire that was completed 
by parents when the child was enrolled into the study 
(before age 2 in 75% of the cases) and before the 
child's asthma had been diagnosedi Although this 
does not totally avoid the possibility of smoking par¬ 
ents' overreporting asthnu in their children^ it dries 
make biases in smoking reports by parents of symp¬ 
tomatic children more unlikely. We had no informa¬ 
tion on the exact quitting time for ex-smokers, espe¬ 
cially if quitting had occurred before or after the 
pregnancy with the child enrolled in the study. In 
addition, results for children of nonsmoking mothers 
were not different from those of children whose 
mothers were ex-smokers. For these reasons, we 
added children of mothers who were ex-smokers 
when the child was enrolled into the study to those 
of nonsmoking mothers. If any of these mothers who 
had quit smoking were actually smoking during the 
pregnancy or the child's early life, results could: be 
biased but toward no effect. 

Our group 6 and others 13 have shown that sympto¬ 
matic parents may overreport respiratory symptoms 
in their children. Our present results, however, were 
independent of this possible source of bias. We chose 
physician-diagnosed asthma (as reported by parents) 
as outcome because in our population sample this 
variable has shown stable and meaningful relation¬ 
ships both with lung function parameters 14 and with 
indices of allergic sensitization. 13 The parallel effects 
of maternal smoking on cumulative incidence of 
asthma and on percent predicted FEF^ws* is addi¬ 
tional persuasive evidence against reporting bias as a 
possible explanation of our findings. Moreover, cu¬ 
mulative incidence of asthma was slightly (albeit not 
significantly) higher in children of more educated, 
nonsmoking mothers compared with children of less 
educated, nonsmoking mothers (Table 3). If anything, 
underreporting of asthma for children of less edu¬ 
cated mothers would bias our estimate of relative risk 
toward no effect. 

Cumulative incidence of asthma in our sample 
(11.5%) was higher than the frequency of asthma 
reported in other surveys performed in the United 
States, such as the Second National Health and Nu¬ 
trition Examination Survey. 16 Methodologic factors 
may explain these differences; most reported studies 
are cross-sectional surveys and their main outcome 
variable is usually prevalence of active asthma. 16 Fot 
the purpose of that type of survey, subjects who may 
have had asthma in the past but who do not have 
asthma at the time the survey is conducted are not 
considered to have asthma. Our longitudinal study, 
vice versa, considered as having asthma any subject 
who had a new diagnosis of asthma and: had active 
asthma at any time during follow-up. In addition, 
specific characteristics of our target population such 
as in-migration patterns 17 may also explain the higher 
incidence of asthma reported herein. 

There are many possible factors which may explain 
the greater effect of maternal smoking on asthma 
incidence in children of mothers with 12 or fewer 
years of formal education, Tqtal cigarette consump- 
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rion was not higher in less educated than in more 
educated mothers and, therefore, does not explain 
our findings. Crowding and worse housing conditions 
may increase exposure to sidestream cigarette smoke 
among children of less educated mothers. It could 
also be argued that knowledge of the possible ill 
effects of environmental tobacco smoke may have 
stimulated mothers with better education to avoid 
smoking when their children were present in the 
room. However, the great majority of the subjects of 
this study were enrolled in the 1970s, when there 
was probably much less public awareness of the 
health effects of passive smoking. Increased expo¬ 
sures to aeroallergens as well as nutritional factors 
may make children of less educated mothers more 
susceptible to environmental tobacco smoke inhala¬ 
tion. It is relevant to note that children of mothers 
with 12 or fewer years of formal education had sig¬ 
nificantly lower values for percent predicted FVC and 
FEVj, but not for percent predicted FEF^-ts*, and 
this association was independent of maternal smoking 
and parental 1 respiratory symptoms. This confirms a 
previous report by Vedal and coworkers, 18 who 
showed that children of lower socioeconomic status 
had significantly lower mean levels of FVC and forced 
expiratory volume in 0.75 second (FEV 0 7 S ) but not of 
FHF 25 %- 75 % than the rest of the population Lung size 
may thus differ in children of different socioeconomic 
backgrounds. However, since FVC and FEV, are 
effort-dependent, differences in expiratory muscle 
strength (and probably in nutritional status) may also 
explain these findings. If and how these differences 
may alter susceptibility to environmental tobacco 
smoke is unknown. 

The mechanisms by which maternal cigarette 
smoke may increase the risk for developing asthma 
and induce reductions in lung function in children 
are unknown. Maternal smoking may affect airway 
development, 2 and we have previously shown that 
diminished airway function may be a risk factor for 
recurrent wheezing during infancy and early child¬ 
hood. 1 * Parental smoking is also associated with an 
increased prevalence of skin test reactivity to common 
aeroallergens 3 20 and an enhanced bronchial respon¬ 
siveness in their children, 3 and these effects may 
increase the risk for the development of asthma. It 
was recently suggested 21 that maternal smoking dur¬ 
ing pregnancy and direct postnatal tobacco smoke 
inhalation may have different effects on the child's 
lungs. We did not request information on maternal 
smoking during and after pregnancy, and it is often 
difficult to separate these effects, because most moth¬ 
ers do not change their smoking habits after the 
child's birth. 22 Animal models suggest, however, that 
smoking during pregnancy may alter elastin deposi¬ 
tion and increase compliance of the lungs of the 
fetus. 23 Abel and co-workers 24 found that lung weight 
(Corrected for body weight) was higher in female rats 
exposed to nicotine during pregnancy than in con¬ 
trols. Interestingly, we found that, independent of 
maternal education, daughters of smoking mothers 
had significantly larger FVC values than daughters of 
nonsmoking mothers. This finding confirms the re¬ 
port by Vedal and coworkers 18 of higher FVC levels 


in daughters of smoking mothers. Both a higher lung 
compliance and an increase in the amount of lung 
parenchyma may explain these findings. Decrements 
in FEF 2 ss- 75 ^ paralleled the increases in asthma inci¬ 
dence and were thus observed only in children of 
smoking mothers with 12 or fewer years of formal 
education and were more marked in boys. In contrast, 
increases in FVC were observed only in girls, regard¬ 
less of maternal education; This suggests that there 
may be different mechanisms through which mater¬ 
nal smoking affects lung development. Perhaps intra¬ 
uterine effects are independent of socioeconomic level 
and may affect girls more than boys, whereas post¬ 
natal smoke exposure is a function of specific living 
conditions and may affect boys more than girls. 
Further studies are needed to elucidate these issues. 

Our data suggest that children of lower socioeco¬ 
nomic status are at increased risk of developing 
asthma if their mothers smoke 10 or more cigarettes 
per day. This finding may have important implica¬ 
tions for our understanding of recently described 
changes in the epidemiology of asthma. Several re¬ 
ports have indicated that prevalence of asthma, :s 
hospitalization rates for acute asthma, 26 and asthma 
mortality 27 in children and young adults increased 
during the period between 1975 and 1985. Data from 
the National Center for Health Statistics indicate that 
increases in morbidity and mortality rates for asthma 
are particularly important among minorities. 27 A re¬ 
cent study 27 suggested that* these differences between 
ethnic groups are in large part attributable to socio¬ 
economic factors. Studies on the prevalence of smok¬ 
ing in the United States also show that cigarette 
consumption increased until the mid-1970s and de¬ 
clined steadily since them but until 1985; smoking 
initiation rates significantly increased among women 
with 12 or fewer years of education. 7 Our results are 
therefore compatible with the hypothesis that the 
recent increases in prevalence and severity of child¬ 
hood asthma may be at least in part attributable to 
an increase in the prevalence of smoking among less 
educated mothers. 

In conclusion, our results suggest that many cases 
of childhood asthma may be prevented through a 
sustained effort to discourage smoking initiation and 
to encourage smoking cessation, particularly among 
less educated women of childbearing age. 
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1992 PEDIATRIC CARDIOLOGY EXAMINATION 


The American Board of Pediatrics (ABP) will administer the certifying examination 
in Pediatric Cardiology on Tuesday, August 11, 1992, in three U:S. cities. 

Applications will be available November 1, 1991. Registration will extend from 
November 1, 1991, to January 31, 1992. The application fee for the examination is 
SI, 150, but applications postmarked after DECEMBER 31. 1991, must include an 
additional S200 late fee. NEW APPLICATIONS POSTMARKED AFTER JANUARY 
31, 1992, CANNOT BE ACCEPTED FOR THE 1992 EXAMINATION. 

Each application will be considered individually and must be acceptable to the 
Sub-board of Pediatric Cardiology. Please contact the ABP for eligibility require¬ 
ments. 

Re-registration materials will be mailed to eligible candidates on January 2, 1992. 
The fee is $1,050. 

Please direct inquiries to; 

American Board of Pediatrics 
111 Silver Cedar Court 
Chapel Hill; NC 27514-1651 
Telephone: (919) 929-0461 
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Arshad, S.H., and Hide, D.W., "Effect of Environmental Factors on 
the Development of Allergic Disorders in Infancy," J Allergy Clin 
Immunol 90(2): 235-241, 1992. 

The authors assessed the possible effects of environmental factors 
on the development of allergic disorders in 1167 infants in this 
population-based prospective study. The authors reported that 
environmental factors such as maternal smoking, lower SES, and 
being born in summer appeared to be associated with the prevalence 
of asthma. These factors, however, did not appear to be associated 
with eczema or food intolerance. The authors concluded that "the 
environmental factors had a profound effect on the prevalence of 
asthma but not on other allergic disorders." 
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Effect of environmental factors on the 
development of allergic disorders in infancy 

Syed Hasan Arshad, MRCP, and David Wallace Hide, FRCP 
Newport . Isle of Wight , England 



A total of 1167 infants were followed for I year in a population-based prospective study to 
assess the effect of environmental factors on the development of allergic disorders. Some of 
these environmental factors are interdependent. Mothers who formula fed their infants smoked 
more often (p < 0.001) and tended to belong to lower social classes (p < 0,01). Logistic 
regression analysis was performed to adjust for these confounding vanables^darem^^mokayif 


= 0 XL' )injams in lower socioeconomic groups 

developed asthma significantly more often fp = 0.03) than infants born in higher socioeconomic 
groups. There was a nonsignificant trend for infants born in summer to develop asthma more 
than infants born in winter (p = 0.08). No effect of these factors was obser\'ed on eczema, food 
intolerance, or on the subgroup of infants with definite allergy (clinical disorder with-positive 
skin prick test [SPT]). Exposure to animal dander did not influence the prevalence of clinical 
disorder . but positive SPT reaction to cat dander was more prevalent in infants who were 
exposed to cats and/or dogs fp = 0.04), Positive SPT to house dust mite occurred significantly 
more often in infants who were formula fed ' fp = 0 05). The environmental factors had a 
profound effect on the prevalence of asthma but not on other allergic disorders. ( J ALLERGY 
Cl/a' Immukol 1992 : 90:235 - 41 .) 

Key words: Environmental factors, maternal smoking, season of birth, asthma, allergic 
disorders 
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The interplay of genetic and environmental factors 
in the development of allergic disorders remains a 
subject for extensive investigation. The possibility of 
manipulating environmental! factors to prevent the de¬ 
velopment of allergy attracts attention. Factors en¬ 
countered in infancy may be of special importance . 1 
Since the pioneer study of Gruiee andSanfordx there 
have been numerous studies of the protective effect 
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of breast-feeding with conflicting results. 'The effect 
of passive smoking 4 ’ 5 and month of birth? r have also 
been investigated. The aim of this study on infants 
bom consecutively during a period of 14 months was 
to study the effect of method of feeding, passive smok¬ 
ing. season of birth, presence of pets, and social class 
on the prevalence of allergic manifestations in infancy. 

MATERIAL AND METHODS 

The parents of 1215 infants bom in the Islfc of Wight 
between January 1989 and February 1990 were contacted 
soon after the birth of their child to participate in a pro¬ 
spective study to determine the influence of genetic and 
environmental factors on the development of allergic symp¬ 
toms in infancy. Data on the influence of family history of 
atopy, cord lg£ level, and pels on allergic disorders have 
been published separately.* * The study was fully explained 
and informed consent was obtained. Approval for the study 
was given by the local ethical committee. Forty-two parents 
moved from the island during the first year and six families 
declined to attend follow-up appointment. This analysis is 
based on data from 1167 infants. 

Family history 

Information was obtained on the history of atopic dis¬ 
orders in the immediate family. A diagnosis of asthma, 
eczema; and allergic rhinitis was accepted when diagnosis 
had been made and treated by a doctor. The infant was 
regarded as having a positive family history when either 
parent or sibling suffered from one or more atopic disorder. 
Allergy in distant relatives was not considered. 

Parental smoking 

Information was obtained on the parental smoking habits 
separately for mother and father. Parents who smoked reg¬ 
ularly tone or more cigarettes a day) were regarded as smok¬ 
ers. Occasional smoking (less than one cigarette per day) 
was disregarded. 

Pets 

Information was also obtained on the presence or absence 
of pets,in the house. 

All infants were observed regularly by health visitors 
(registered nurses with postgraduate training) up to the aceof 
I \ear. The health visitors recorded feeding history and de¬ 
tails of any medical problem. Any inlann with a history 
suggestive of allergic disorder was examined by Dr. Arshad. 
and SPTs were performed with allergen extracts (SolUprick. 
ALK Laboratories. Copenhagen. Denmark) against timothy- 
grass pollen, cat dander, and HDM in every infant. These 
three allergens were selected since >9G9r of atopic adults 
would react to one or more of these allergens. Additional 
SPTs were performed if the history suggested the tests. A 
w-hcal of the same size as the wheal to histamine response 
U mg'ml) was regarded as + + and half that size, -r 
Flare alone was ignored! - -*• or more was considered pos¬ 
itive. Allergic disorders were defined as follows: 


Abbreviations used 

SPT 

Skin prick test 

HDM 

House dust mite 

S-E 

Socioeconomic 

OR 

Odds ratio 

CL 

Confidence limit 


Asthma . three or more separate episodes of cough and 
wheezing 

Eczema: chronic or chronically relapsing, itchy dermatitis 
(lasting more than 6 w'eeks) with characteristic morr 
phology (areas of scaly, erythematous, and pruritic le¬ 
sions) and distribution (face, postauricular area, scalp, 
extensor surface of extremities, and flexural creases) 
Rhinitis: recurrent nasal discharge or blockage with attacks 
of sneezing and itchy eves 

Food reactions: a history of vomiting, diarrhea, colic, or 
rash within 4 hours of ingestion of a particular food on 
at least two occasions 

Definite allergy: one or more disorders as defined above 
with positive SPT 

Hospital records were scrutinized on all infants who were 
hospitalized during the first year for additional information! 

Infants breast-fed exclusively for 3 months were classi¬ 
fied as breast-fed. and the remainder were classified as for¬ 
mula-fed. Information on pets and tobacco smoking within 
the house was updated at 1 year on all infants, 

S-E class 

Data on the occupation of father and mother were ob¬ 
tained from hospital maternity notes. The infants w’ere clas¬ 
sified bv the father's occupation: the mother's occupation 
was coded if she was a single parent or if hen husband! was 
unemployed and she was employed. The social classes were 
formed according to the Registrar General's classification: 
class l. professionals (doctors, solicitors and directors): 
class 2. farmers, managers, teachers, engineers, etc.: clhss 
3. skilled workers, such as nurses and technicians: class 4. 
low-skilled workers, such as factory workers: class 5 (a), 
unskilled workers, such as laborer: and class 5 (b). unem¬ 
ployed. 

To highlight the effect of S-E class, analysis was per¬ 
formed with classes 1.2. and 3 grouped together as higher 
S-E group (professional and skilled workers) and classes 4 
and 5 (semiskilled, unskilled, and unemployed) grouped 
together as lower S-E group. 

Season of birth 

To analyze the effect of season of birth, infants were 
classified into four groups according tO'month of birth. 
Infants bom in December. January, and! February were de¬ 
fined as winter births. Infants bom in March. April, and 
May were defined as spnng btrths. Infants, bom in June. 
July, and August denned as summer births, and infants bom 
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TABLE I. Effect of various environmental factors on the development;of allergic disorders 


in infancy 



Total 

Definite 

Asthma 

Eclema 

Rhinitis 

Food reactions 

Method of feeding 

Formula (N = 747) 

22.6 

6.3 

12.0*' 

9.9 

2.9 

6.3 

Breast (N = 420) 

22.1' 

6.4 

6.7 

HI .9 

3.8 

o 

oo 

Maternal smokine 

Smokine (N = 2S1) 

27.0* 

6.0 

17.8* 

11.4 

2.8 

9.3 

No smoking (N = 886) 

21.0 

6.4 

7.8 

1015 

3.4 

6.2 

Season of birth 

Summer (N = 373) 

27.1 

7.7? 

14.7* 

12:8 

4.8* 

8.4 

Winter (N = 353) 

19.5 

3.4 

7.4 

11.3 

1.7 

5.4; 

S-E Group 

Lower (N = 385) 

23.4 

6.5 

13.5* 

11.8 

3.6 

8.1 

Higher ( N = 323) 

21.4 

9.0 

6.5 

12.1 

3.7 

7.4 

Cats and * or dogs 

Yes (N = 601) 

21.6 

6.2 

9.0 

9.3 

3.0 

6i5 

No (N = 566) 

23.3 

6.5 

11.5 

12.4 

3.5 

7.6 



All figures are percentages. 

*p < 0 01 

< 0.001 <x ; lest with Yates's correction). 
ip < 0.05. 




in September October, and! November defined as autumn 
births. 

Statistical methods 

Chitsquare lest with Yale's correction was used for the 
detection of difference between proportions. Logistic regres¬ 
sion analysis was used to obtain the independent contri¬ 
bution of factors to the risk of allergic disorders. With 
asthma as the dependent variable, all risk factors of interest 
were included in the model, and significance was tested for 
each one. controlling for all other factors by means of the 
likelihood ratio test. Adjusted ORs with 959c confidence 
intervals were calculated. With total and definite allergy as 
the dependent variable, a stepwise procedure was used to 
build the model with a cutoff of p = 0.05 used to determine 
entry into the model. Statistical analyses were performed 
with* SPSS/PC -r V4 (SPSS. Inc.. Chicago, I1ILK 

RESULTS 

The percentage of infants with alltrgic manifesta¬ 
tions according to various risk factors is presented in 
Table 1. Breast-feeding offered some protection 
against'asthma (p < 0.01). Asthma was more com¬ 
mon m infants whose mothers smoked ip < 0.001). 
Infants bom in the summer months ( June. July, and 
August) suffered from asthma more frequently 
(p < 0:01) than infants bom in winter months (De¬ 
cember. January* and February). A higher proportion 
of infants belonging to the lower S-E group suffered 
from asthma (p < 0.01) but not other allergic dis¬ 
orders. No difference im any allfergic disorder could 


be demonstrated between children with or without pets 
(cats and/or dogs) at 1 year. 

Three hundred fony-four infants were referred to 
the clinic by the health visitors, and all infants were 
skin tested. The percentage of infants with skin reac¬ 
tivity at H year to common inhalant and food allergens 
for each risk factor is presented inTable II. Reaction 
to HDM occurred significantly more often (p = 0.05) 
in infants who were formula-fed and in infants ex¬ 
posed to maternal smoking. A significantly higher 
proportion of infants whose mothers did! not smoke 
demonstrated positive reaction to egg (p = 0.05). 
Reaction to cat dander was more prevalent in infants 
who were exposed to cats or dogs (p = 0.05). 

Some of these environmental factors are interre¬ 
lated. There were highly significant differences in 
smoking habit and S-E class between groups of moth* 
ers who chose to breast-feed and those who formula- 
fed (Table III). Moreover; in the higher S-E group, 
only ]49t of the mothers smoked compared with 
31.49c in the lower S-E group (p < 0:001). The prev¬ 
alence of maternal asthma was similar in various 
subgroups (Table III). Because of these confounding 
variables, the net effect of the factors may not be as 
is outlined in Tables II and III. The logistic regression' 
model was used to obtain the adjusted ORs for eachi 
factor. The baseline for each factor was defined as 
method of feeding, breast-feeding: smoking, no ma¬ 
ternal smoking; S-E groups, higher S-E group: season 
of binhi winter binhs; pets, no cats or dogs; maternal! 
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TABLE 11. Effect of environmental factors om skin test reactivity to common inhalant and 


food allergens 



GP 

HDM 

Gat 

Dog 

E 99 

Cow s milk 

Others 4 

Method of feedine 

Formula (N = 222) 

1.4 

7.7+ 

5.0 

1.4 

9 

3.2 

2.7 

Breast (N = 122) 

2.5 

0.8 

4.1 

1.6 

9.8 

5.7 

3.3 

Maternal smokins 

Smokine (N * 90) 

L.l 

10+ 

6.7 

2.2 

3.3 



No smoking (N = 254) 

2.0 

3.5 

3.9 

H.2 

11.4+ 

4.7 

3:1 

Season of birth 

Summer (N = 100) 

2.0 

5.0 

5.0 

1.0 

7.0 

4.0' 

5:0' 

Winter (N = 89) 

0 

4.5 

4.5 

1.1 

6.7 

2:2 

1.1 

S-E group 

Lower (N = 123) 

0.8 

5.7 

2.4 

1.6 

8.9 

1.6. 

4.9 

Higher (N = 93) 

5i4 

5.4: 

9:7 

l.l! 

12.9 

6.5 

41.3, 

Cats and/or dogs 

Yes (N = 165) 

0.6 

4.9 

-i -i l 

7.ji 

1,2 

8.5 

4:8 

3.6 

No (N = 179) 

2.8 

5.6 

2.2 

1,7 

10.1 

3.4 



CP. Grass pollen. 

AH figures are percentages. 

‘Include tree pollen, budfcie. wheal, peanui. strawberry, and fish. 
V < 0.05 Uc : test with Yaies s correction). 

asthma, mother did not have asthma; sex, female; 
SPT. negative. 

Unfortunately, entries of parent's occupation were 
incomplete in the maternity notes, and these data were 
available for only 708 infants. However, infants in 
which S-E class was known were compared with in¬ 
fants in which it was not known for various confound¬ 
ing variables (Tablfe III). There were no significant 
differences. 

The predominant effect of environmental factors 
was onithe development of asthmatic symptoms. Lo¬ 
gistic regression was performed with asthma as the 
dependent variable, including all factors of interest 
On = 708). Maternal smoking, lower S-E group, ma¬ 
ternal asthma, and male sex were significant risk fac¬ 
tors (Table IV)« 

Formula-feeding and summer birth failed to reach 
statistical significance when they were adjusted for 
other confounding variables in the model. When pa¬ 
ternal smoking was included as a separate factor, it 
was not significant (OR = 0.91; CL = 0.4 to 1.86) 
and had no effect on the significance of other factors. 

When S-E group was excluded from the model so 
that all 1167 infants can be used, summer birth (OR, 
2.13; CL. 1.25 to 3.66; p = 0.006) and formula¬ 
feeding (OR. 1.62: CL. 1.02 to 2.77; p = 0.04) be¬ 
came significant. The statistical significance ofi ma¬ 
ternal smoking, maternal asthma, and male sex was 
also increased ip < 0.001 in each case). 

Twenty-seven percent of infants with asthma: bad 
skin test positive to one or more allergens. Skin test 
sensitivity might have an effect on the relationship of 


asthma to various risk factors. To adjust for this, SPT 
was added to the next regression model (Table V). All 
data were available on 210 infants. Maternal smoking 
and S-E group remained significant'risk factors. 

The influence of risk factors on the prevalence of 
total allergy (infants with one or more allergic dis¬ 
order) and definite allergy, (subgroup with positive 
skin tests to one or more allbrgcns)i was analyzed with 
a stepwise procedure. With regard to total allergy, 
maternal smoking (OR. 1.64: CL, 1.10 to 2.45; 
p = 0.02) and maternal asthma (OR. 2.71; CL. 1.66 
to 4.44; p < 0.001) were the only significant factors. 
Summer birth (p = 0.06) and sex (p = 0.06) just 
failed to reach statistical significance. Only maternal 
asthma was significantly related to infants w'iih 
definite allergy (OR. 2.82; CL. 1.44 to 5.54; 
p = 0.005). ~ 

With positive skin test to HDM and cat as the de¬ 
pendent variable, logistic regression was performed: 
to test the significance of method of feeding, maternal: 
smoking, S-E group, month of birth: and presence of 
cat or dog in 344 infants in w’hich skini tests were 
done. For skin test sensitivity to HDM. formulb-ieed- 
ing was the significant risk factor (OR. 8.04 ; CL. 0 98 
to 67.11; p - 0.05). Presence of cats or dogs in the 
house was a risk factor for skin test sensitivity uveal 
dander (OR. 3.29; CL. 1.04 to 10 46: p = 0.04). 

DISCUSSION 

Allergic symptoms are extremely common during 
the first year of life. Symptoms do not always rep¬ 
resent IgE-mediated' type I allergy. Adverse food re- 


Source: https://www.industrydocuments.ucsf.edu/docs/xmvj0000 


2024228064 



VOLUME 90 
NUMBER 2 


factors affecung development of allergy 239 


TABLE III. The relationship of various confounding variables to method of feeding, maternal 
asthma, and known/unknown social class 



Formula 

IN = 747] 

Breast 
(N = 420) 

Mat asthma 
(N = 122)! 

No mat asthma 
(N = 1045} 

SC 

known 
(N = 708) 

SC 

not known 
(N = 459) 

Sex 

357 

220 

60 

517 

338 

239 


(47.8%) 

(52.4%) 

(49.2%) 

(49.5%) 

(47.7%) 

(52%). 

Pos FH 

424 

236 

— 

~ 

390 

270 


(56.8%) 

(56.2%) 

— 

— 

(55%) 

(58.8%) 

Mat asthma 

78 

44 

— 

— 

79 

43 


(10.4%) 

(10.5%) 

— 

— 

(11.2%) 

(9.4%) 

Smoking mothers 

232 

49* 

30 

251 

167 

114 


(31.1%) 

(11.6%) 

(24.6%) 

(24%) 

(23.6%) i 

(24.8%) 

Lower S-E group 

261 

(59.5%) 

124t 

(46.1%) 

42 

(53.2%) 

343 

(54.5%) 

— 

— 

Formula feeding 



“ 


439 

(62%) 

308 

(67%) 


Mai . Maternal: SC. socioeconomic class; Pos FH, positive family History of atopy. 
m p < 0.001 (x : test with Yates's correction)] 

V< 0.01. 


TABLE IV. Effect of various risk factors on 
the development of asthma in 
infancy (N = 708) 


Risk factors 

OR 

95% CL 

Significance 

Formula feeding 

1.65 

0.91-2.99 

0.09 

Maternal smoking 

2.30 

1.34-3.92 

0.003 

Lower S-E group 

1.84 

1.05-3.20 

0.03 

Season of birth 




Autumn 

1.33 

0.56-3.17 

0.52' 

Spring 

0.83 

0.35-1.94 

0.66 

Summer 

1.97 

0.91-4.25 

0.08 

Cats and dogs 

0.69 

0.42-1.17 

0.16 

Maternal asthma 

2:45 

1.29-4.78 

0.01 

Sex 




M 

1.80 

1.08-3.01 

0.02 


actions, infantile eczema, and rhinitis could all have 
different' immunologic mechanisms. A subgroup of 
infants with definite allergy was defined whose symp¬ 
toms were backed by relevant positive SPTs. In. in¬ 
fancy. bronchial hyperreactivity is revealed by recur¬ 
rent cough and wheeze, usually after a viral respiratory 
tract'infection. It has been termed wheezy bronchitis, 
infantile wheezing, pseudoasthma, or asthma. There 
is controversy in the literature as to the nature and 
outcome of recurrent wheezing in infancy: 10 A Ion* 
gitudinal study by Williams and McNicol 11 concluded 
that wheezing in response to viral infections and 
asthma has the same underlying basic disorder. Park 
et al: ,r found that 879c of infants who wheezed during 
the first Year did not have asthma at the age of 10 
years, although they were more likely toihave asthma 
with increasing number of wheezy artacks during the 


TABLE V. Effect of various risk factors on 
the development of asthma in infancy (after 
adding SPT as atvindependent 
variable; N « 210) 


Risk factors 

OR 

95% CL 

Significance 

Formula feeding 

1.77 

0.88-3.56 

0.11 

Maternal smoking 

2.89 


0.003 

Lower S-E group 

2.45 

1.21-1.88 

0.01 

Season of birth 




Autumn 

0.77 

0.27-2.23 

0.63 

Spring 

0.71 

0.25-2.02 

0.52 

Summer 

1.33 

0.511-3.43 

0.56 

Cats and dogs 

0.94 

0.49-1.80 

0.86 

Maternal asthma 

1.49 

0.67-3.33 

0.33 

Sex 




M 

1.56 

0.81-3.04 

0.1K 

Positive SPT 

3.20 

H.55-6.58 

0.002 


first year. We preferred to use the term asthma for 
wheezy infants, since there was strong genetic corn* 
poneni in this group (significant relation to maternal 
asthma and male sex). 

This finding is not to imply that most of these infants 
will continue to wheeze or that they are necessarily 
atopic. Indeed, evidence for atopy-(positive SPTi was 
found in only 279® of infants with recurrent wheezing 
during the first year. 

The environmental factors studied in this cohort 
were method of feeding, passive smoking, s.vial 
class, season of birth, and exposure to pets. The nrst 
three risk factors are closely related, and any tndmd- 
ual effect would have to be adjusted for these andi 
other possible variables, such 1 as maternal asthma andi 
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sex of the infant: None of the environmental factors 
had'any significant effect on eczema^ rhinitis, or food 
intolerance (Table I); The effect on "total allergy" was 
primarily due to the effect on prevalence of asthma. 

In line with several previous studies. 13 ,5 we could 
not' detect an association between mode of feeding 
and' incidence of total allergy. Some studies have 
found a protective effect of breast-feeding on wheez¬ 
ing. 16 ,T Since there are so many interrelated com 
founding variables, these must be taken into account 
when the effect of method of feeding on the develr 
opment of allergic disorders is being assessed. In this 
study, there appeared to be a protective effect of 
breast-feeding against wheezing episodes, but when 
adjustment was made for other variables, this effect 
became nonsignificant. It is believed that breast-feed¬ 
ing provides immunologic protection against infec¬ 
tions with transfer of IgA and IgG through breast milk. 
If infantile wheezing is a nonspecific response to viral 
infections, it was surprising that no significant effect 
of breast-feeding was observed. There was an asso¬ 
ciation between sensitivity to HDM and formula-feed¬ 
ing. Nb firm conclusions could be drawn on the re¬ 


lationship to skin test sensitivity because the only in¬ 
fants who were skin tested were infants who 
demonstrated symptoms and who had been referred 
to the clinic by health visitors. This possible associ¬ 
ation needs confirmation. 

Passive smoking is known to increase bronchial 
responsiveness and symptoms in children: with 
asthma. 16 Parental smoking, particularly maternal 
smoking, increases the risk of respiratory illness dur¬ 
ine the first vear of life 11>: ‘ 




Paternal'smoking was not a risk factor, presumably 
because the father does not usually smoke in the vi¬ 
cinity of the infant for sufficiently long periods. It is 
unlikely that parents misled us about their smoking 
habits since information on smoking, as well as the 
presence of pets, was checked bv the health visitors 
who visit homes frequently after the birth of a baby. 

Recently. Murray and Morrison" reported that chil¬ 
dren with atopic dermatitis are at a greater risk of 
developing asthma if the mother smokes. It was be- 
toK'ed that atopic dermatitis signified a predisposition 
K^atopy. whereas smoking acts as an adjuvant factor. 
Hnlihis cohort, the effect of maternal smoking was 
Independent of hereditary factors, such as maternal 
asthma or sex of the infant and skin test sensitivity of 
|Ke infant. From these data, maternal smoking appears 
§g!be a risk factor for wheezy illness but not for atopy 
This finding was confirmed when these data were an- 
alvzed'for the subgroup of infants with definite allergy; 
None of the environmental nsk factors were signifi¬ 
cant for this group of infants. 


We combined data for S-E classes 1. 2. and 3 be¬ 
cause the number for classes 1 and 2 was small and 
they were simikar in> manner. Glasses 4 and'5 were 
also combined for the same reason: There was an 
independent effect of S-E class on asthmatic symp¬ 
toms. It was probably an indirect effect through bad 
housing conditions, such as dampness and crowding 
with increase nsk of transmissible respiratory infec¬ 
tions. Other studies have found'a relationship between 
S-E class and wheezing during infancy. 16, :,v 

There was a trend for respiratory symptoms to be 
more prevalent in infants bom in summer months, but 
no significant independent effect could be demon¬ 
strated on either asthmatic symptoms or skin test sen¬ 
sitivity to grass pollen or HDM. Morrison Smith and 
Springet! 1 found a higher risk of asthma and positive 
skin reactions to HDM for infants bom in summer 
months. The cause of this relationship remains un¬ 
clear. Virus infections are more common in winter, 
therefore, this cannot explain an increased incidence 
of respiratory symptoms. Exposure to birch pollen in 
the first few months of life was believed to increase 
the risk of birch-pollen allergy,’ 4 Further studies are 
needed to clarify the association between month of 
birth and allergic sensitization. 

Environmental factors play an important role in the 
prevalence of recurrent wheezing but not other allergic 
disorders in the first year of life. Exposure to some 
environmental factors in early life may be important 
in increasing the risk of sensitization. Unfortunately, 
there appears to be a clustering of avoidable risk fac¬ 
tors. Mothers who formula-fed their babies tended to 
smoke and more often belonged to lower S-E groups. 
It is important to educate mothers, especially mothers 
belonging to lower S-E groups, to breast-feed and 
avoid smoking. 

We thank health visitors and midwives of the Isle of 
Wight Health Authority for their help and cooperation. Mrs. 
Fiona Lampe, Statistical Department. Southampton Uni¬ 
versity. for help with statistical analysis, and the Isle of 
Wight Health Authority Trustees and Wessex Medical Trust 
for their generous supporL 
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Sofennan, R., Greif, J., Kivity, S., and Topilsky, M., "Prognostic 
Factors in Childhood Asthma — A 10-Year Follow-Up Study," Allergy 
SuppI 47(12): 8, 1992. 

The abstract of this study reports that 92 adults aged 15-25 years 
who had moderate to severe asthma during childhood underwent 
reevaluation of their clinical status and pulmonary function tests 
ten years after diagnosis. The authors report that age of onset, 
breast feeding, parental atopy, parental smoking, socioeconomic 
condition, treatment with DSCG, serum IgE level, and routine skin 
tests and pulmonary function tests were not statistically 
significant. 
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Allergy, 47<S12):0, 1992 


AN OBJECTIVE ASSESSMENT OF ENVIRONMENTAL TOBACCO 
SMOKE (ETS) EXPOSURE IN 5-7 YEAR OLD CHILDREN. 

T> AssaduIlah 1, S. Clark, J.O, Warner. 

University Department of Child Health, South¬ 
ampton General Hospital, Southampton S09 4XY 

ETS has been associated with increased frequency 
of raised IgE and eczema in infancy, but this has 
not been quantitated accurately by measuring levels 
of exposure and correlating them with the frequency 
end severity of the conditions; Exposure to ETS is 
neesured using cotinine, the major metabolite of 
nicotine which has a half life of 20 hours and is 
widely considered the analyte of choice. We have 
^developed a sensitive assay of cotinine using high 
;j*rfonnance liquid chromatography (HPLC) to quantitate 
^ETC exposure in a group of 5-7 year old asthmatic 
.children compared to a group of age matched controls. 
jVe chose to use mixed unstimulated saliva collected 
'by ebsorbtion into dental rolls in the mouth for 5 
)ttlnucas« Our modified extraction procedure was 
■highly reproducible with a 96Z retrieval rate of 
'Cotinine from spiked saliva. The parents were asked 
,to fill in a questionnaire on atmospheric pollutants 
;t0 obtain an estimate of declared ETS exposure In 
jtht home. Results showed 31 7. of the asthmatic patients 
According to the parents were exposed to ETS but by 
KFLC 681 had been so exposed (n-19). From the control 
group the figures were 40Z and 51Z of patients 
jTilptC t ive ly. Therefore an objective assessment is 
MMntlal as ETS is more ubiquitous than is apparent 
fros questionnaire alone. Large studies are required 
t6 tatiblish associations between ETS exposure and 
ttopic disease. 
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PROGNOSTIC FACTORS IN CHILDHOOD ASTHMA 
- A 10-YEAR FOLLOW-UP STUDY 
R. Soferman , J. Greif, S. Kivity, M. 
Topilsky, Institute of Pulmonary and 
Allergic Diseases, Tel-Aviv Sourasky 
Medical Center, Israel. 

92 adults aged 15=25 years, who had 
moderate-to-severe asthma during 
childhood, underwent reevaluation of 
their clinical status and pulmonary 
function tests 10 years after 
diagnosis. Four classes of asthma 
severity were established. The factors 
predicting the outcome of childhood 
asthma were studied according to this 
classification. The following factors 
were not found to be statistically 
significant: age of onset (p<0.07), 
breast feeding (p<0.09), parental 
atopy (p<0.7, p<0,4), parental smoking 
habits (p < 0.7, p < 0.2), socioeconomic 
condition (p<0.4), treatment with 
D.S.C.G. (p < 0.08), serum IgE level 

(p< 0.4), routine skin tests and 

pulmonary function tests. Early treat¬ 
ment with beclomethasone for at least 
2 years correlated significantly with 
improvement (p<0.03); being the eldest 
son and^positive skin test to olive 
tree pollen correlated significantly 
with asthma deterioration (p<0.05, 
p<0.05 ) . 
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92 adults aged 15=25 years, who had 
moderate-to-severe asthma during 
childhood, underwent reevaluation of 
their clinical status and pulmonary 
function tests 10 years after 
diagnosis. Four classes of asthma 
severity were established. The factors 
predicting the outcome of childhood 
asthma were studied according to this 
classification. The following factors 
were not found to be statistically 
significant: age of onset (p<0.07), 
breast feeding (p<0.09), parental 
atopy (p<0.7, p<0,4), parental smoking 
habits (p < 0.7, p < 0.2), socioeconomic 
condition (p<0.4), treatment with 
D.S.C.G. (p < 0.08), serum IgE level 

(p< 0.4), routine skin tests and 

pulmonary function tests. Early treat¬ 
ment with beclomethasone for at least 
2 years correlated significantly with 
improvement (p<0.03); being the eldest 
son and^positive skin test to olive 
tree pollen correlated significantly 
with asthma deterioration (p<0.05, 
p<0.05 ) . 
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Wood, P.R., Hidalgo, H.A., Prihoda, T. J., and Kromer, M.E., 
"Hispanic Children with Asthma: Morbidity," Pediatrics 91(1): 
62-69, 1993. 

The authors identified children with asthma from a registry of all 
patients aged 6 to 16 years of age who received emergency care or 
were hospitalized for asthma in the facilities of the Bexar County 
Hospital District between November 1988 and November 1989. 
Information was obtained from parents by a trained interviewer. 
The children also were interviewed. FVC maneuvers were performed 
on the children at scheduled visits. The authors report that the 
child's asthma had a larger "total impact" on the family if there 
was a smoker in the household. The authors conclude that "two 
factors, knowledge about asthma and exposure to cigarette smoke in 
the home, were significantly associated with outcome in these 
children and therefore should be addressed in interventions." 
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Hispanic Children With Asthma: Morbidity 

Pamela R. Wood, MD"; Humberto A. Hidalgo, MD*; Thomas J. Prihoda, PhD*; and Megan.E. Kramer, PhD 


ABSTRACT. Hispanic children represent a large and 
growing segment of the poor and disadvantaged children 
in our country. Asthma and other chronic respiratory dis¬ 
eases have a significant impact on poor children. Yet 
there are few descriptions of the specific morbidities and 
harriers to health that Hispanic children with asthma 
encounter, and data on predictors of morbidity among 
these children are unavailable. The purpose of this study 
is to describe the morbidity associated with asthma in 
Hispanic children and to identify factors that predict 
morbidity. A group of Hispanic children with moderate 
asthma followed in the clinics of the University of Texas 
Health Science Center at San Antonio were studied. Chil¬ 
dren aged 6 to 16 years with at least two acute-care visits 
or one hospitalization for asthma during the previous 
year were enrolled. Data sources included standardized 
questionnaires, spirometry, medical records, and school 
attendance records. Seventy*eight Hispanic children 
were enrolled in the study (mean age * 9.4 z 2.7 ISDJj 
627 male). Fifty-two (677) of children had been hospi¬ 
talized previously. The other morbidity variables (mean, 
r SD) were number of days/week impaired (1.1 r 1.21, 
number of days absent from school per year (13 r 9.6), 
number of acute-care visits per year (3.3 Z 2.4), and num¬ 
ber of hospital admissions per year (0.6 z 0.8). The mean 
forced expiratory volume in 1 second/forced vital capac¬ 
ity was 793$ (r 9.1) and the mean forced expiratory flow, 
mid-expiratory phase, percent predicted was 69,97 (-25. 
1). Thirty-four children (447) were exposed to cigarette 
smoke in the home. Parents answered an average of 867 
(rI27) of questions about asthma correctly, but they 
made more errors in answering medication questions. 
Mean lmpact-on-Family score was high (45.6 * 6.4). Mu 1+ 

§ : regression analysis showed that Total Impact-on- 
ily scores were significantly increased if there was a 
ker in the household and decreased when knowK 
edge about asthma was high. Spirometry results (n = 451 
did not predict any of the morbidity variables. This study, 

g tifies two factors associated with morbidity in His- 
c children with asthma that must be addressed in an 
-vention program: knowledge about asthma and pa¬ 
il smoking in the home. Pediatrics 1993;91:62-69; 
asthma, morbidity, Hispanic American, Mexican^Ameri- 
can> respiratory function tests, health services research, 
health behavior, smoking. 


ABBREVIATIONS, FVC, forced vital capacity; ATS, American Tho¬ 
racic Society; FEV,, forced expiratory volume in I second; FS1IR, 
Functional Status Measure; FEFj^.^*;. forced expiratory flow, 
mid-expiratory phase. _ 


Asthma is a significant health problem that affects 
79c of children aged 3 to 17 years and results in 28 
million disability days per year for children younger 
than 17 years of age. u Childhood asthma is a major 
reason for health service utilization; resulting in 
more than 3.4 million patient visits and 149000:hos¬ 
pitalizations per year. 4 Asthma is a costly disea> 
for children and their families. One study found th».. 
an average of 6.4% of yearly family income was spent 
in caring for a child's asthma and that low-income 
families spent more than 107* of their yearly family 
income fbr the same.* The illness of a child with 
asthma also has a substantial effect on the family's 
activities and future plans.‘ v School absenteeism, is 
high. Children with asthma miss an average of 8.47 
of school days, a significant increase over their, non¬ 
asthmatic classmates.' 

Despite abundant information about asthma it 
general, little is known about this disease in His- 
panics. The prevalence of asthma in this population, 
is comparable to that in non-Hispanic whites (Ang¬ 
los).However, the morbidity of asthma among 
Hispanic children may be greater because of poverty, 
lack of insurance, cultural and language barriers, and: 
health beliefs. 

Children in the lower socioeconomic classes, 
which include many Hispanic children, experience 
an excess of severe asthma and a greater degree o 
functional morbidity.* Hispanic patients have lower 
rates of health insurance than patients from' other 
racial and ethnic groups. 10 They also.experience cul¬ 
tural and language barriers to health, care. 11,12 Par¬ 
ents of asthmatic MexicanrAmerican children are less 
likely than non-Hispanic white parents to believe 
that their child has asthma and are more likely to use 
emergency department services as a primary source 
of care. 13 

The objectives of this cross-sectional study were to 
(1) describe the morbidity present in Hispanic chil¬ 
dren with asthma; (2) describe the knowledge, health 
practices, and; perceived barriers to health care of 
these children and their families; and (3) identify 
factors that predict morbidity. This study is impor¬ 
tant because it provides detailed information about 
the needs and health status of a group of Hispanic 
children with asthma and identifies potentiali areas 
for intervention. 
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METHODS 

Study Population 

Children with asthma were identified: from a registry of al) 
patients ft.to.T6 years of age who received emergency care or were 
hospitalized for asthma in the facilities of the Bexar Countv Hos¬ 
pital District between November 1988 and November 1989 This 
registry was creaied by reviewing wntteivjogs of emergency de- 
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partment and acute-care facilities and hospital discharge records 
for a diagnosis of "asthma" or "reactive airway disease/ The 
Bexar County Hospital District facilities are the major clinical sites 
for the University of Texas Health Science Center at San Antonio 
and serve a population that is 80% M ex leant American. Pediatnc 
patients receive care from pediatric residents, other routing resi¬ 
dents (family practice and psychiatry), and medical students un¬ 
der the supervision of pediatric faculty members. These patients 
ire mostly urban, indigent, and pay for medications and medical 
are on a sliding-fee scale. 

Children eligible for this study had physician-documented 
asthma as defined by the American Thoracic Society 14 (ie. several 
previous episodes of airway obstruction, demonstrated clinical 
response to bronchodilators, and no other known pulmonary dis¬ 
ease). Eligible children had at least two acute-care visits or one 
hospiuhzation for asthma during the year covered by the registry. 
Eligible children were contacted by telephone, bv letter, and bv 
personal invitation at the time of any scheduled outpatient visit. 
An attempt was made to enroll all children who met the eligibility 
criteria. All medical records were reviewed by a single registered 
nurse trained by the principal investigator (P.R.W.), Chart review 
!ata were used to compare study participants to "nonenrollees" 
nd to patients who refused enrollment ("refusals"). 

Ethnic group membership was defined by self-identification 
using the US Census identifier 15 or, in the case of nonenrollees. by 
medical record data. The results reported here are limited to His¬ 
panic participants. This study was approved by the Institutional 
Review Board of the University of Texas Health Science Center at 
San Antonio. 
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Procedure 

After obtaining the parent’s informed consent, a bilingual in- 
terviewer obtained information from the parent accompanying the 
hild. Interviews were conducted in either Spanish or English, 
.cording to the parent's preference. The parent interview took 
approximately 45 minutes. Children were interviewed by a bilin¬ 
gual research nurse in a separate rooim A single children's version 
in English of the Asthma Questionnaire was used! The child in¬ 
terview took TO to 15 minutes. The interviewer and the research 
nurse were trained by the principal investigator, who periodically 
monitored interviews. Additional data were obtained by review of 
school attendance records and medical records. Medical visits 
were counted as acute-care visits for asthma only if the child 
received medical treatment (usually nebulized albuterol). 

Spirometry 

Forced vital Capacity (FVC) maneuvers were performed on all 
.nildren during scheduled visits. Spirometry was not done if the 
child had experienced an acute exacerbation of asthma requiring 
treatment by a physician in the previous 2'weeks. No attempt was 
made to control for bronchodilator use before spirometry. All mea¬ 
surements were made with a dry rolling seal spirometer (S & M 
Instruments, Doylestown. PA). Spirometric results were included 
in the analyses if a child completed three FVC maneuvers that met 
the acceptability criteria of the American Thoracic Society (ATS). 1 " 
The FVC measurement with the largest sum of FVC and forced 
expiratory volume in ! second (FEV,) was converted to body 
temperature pressure standard and used for analysis. The percent 
•f predicted spirometric variable values for gender and height 
•ere calculated using the equations for Mexican-American chil¬ 
dren reported by Hsu et al. 17 

Questionnaires 

The Asthma Questionnaire is a 50-item instrument developed 
by the investigators. It asks specific questions regarding knowl¬ 
edge and beliefs about asthma and medications, health behaviors, 
patterns of health care, morbidity, and soriodemographic informa¬ 
tion. The children's version of the Asthma Questionnaire is a 
shorter instrument, which parallels the parent questionnaire. A 
Spanish-language version of the Asthma Questionnaire (parent 
crsion) was developed using translation and back-translation by 
»cal bilingual l personnel. Deyo and coworkers' four-item lan¬ 
guage-based acculturation scate. which has been shown to be valid 
and reliable in a similar population, was used to measure accul¬ 
turation. 1 " 

The Functional Status Measure (F51IR) is a 14-item instrument 
that measures the child's capacity to perform age-appropriate 
tasks jn z variety of areas. The "illness score/ which measures the 
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child's level of functioning as it relates to the child's illness, was ! : 

used in the analyses. Both Spanish and English versions have been I • 

shown to be reliable and valid m other studies j j 

The Impad-on-Family Scalfr consists of 27 items that assess the ; 

impact of the child's illness on several dimensions of family rune- j| j 

tionmg. Both Spanish and English versions have been shown to be | j ( 

reliable in previous studies/ 1 - 2 -' The Total Impact score was used in, i ■ 

the analyses. jj j 

All Spanish-language instruments were pretested and minor j • 

changes in wording were made to adapt to local language use 

Scales and Indices 

Scales were developed for each of the following constructs: 
morbidity, personal and family history of asthma, child's health 
behaviors (self-report), child's health behaviors (parent s report); 
and barriers to health care. For these constructs, scale scores were 
computed using summed responses from more than one question¬ 
naire item. Items that decreased reliability were dropped from the 
scale. For example, the following 13 variables were combined tc 
form the morbidity scale: previous hospitalization, "severe epi¬ 
sode," current steroids, perceived seventy, health. compared to 
others, ability to play, number of days impaired per week, number 
of days absent per year, number of acute-care visits per year, and 
the four vanables in Tablfc 1. These variables were selected from an 1 

original list of 26 items. 

Acculturation score, parental educational level, and income \- 

(household income/number of household members*: were 
summed to give a sociocultural-economic status index ;. Finally.. • 

four indices were developed: knowledge of asthma, knowledge of j 

prescribed medications, compliance, and avoidance of asthma 
triggers. For each index, component items were totaled and in¬ 
dexed from 0 to 1 to measure the proportion of desirable responses 
for each subject. 

Statistical Methods 

Data are given with the standard deviation unless otherwise 
noted. Categorical data for enrollees were compared with those ot 
"nonenrollees” and "refusals" using Numeric variables were 
analyzed using one-way analysis of variance with post hoc. two- 
tailed Dunnetts multiple comparison test, after checking residuals 
for normality and influence. 305 

Simple bivariate relationships are described with x~ contin¬ 
gency tables for categorical measures. Parens and child question¬ 
naire results were analyzed with the applicable choice of paired .* 
test, Satterthwaite approximate f test, Wilcoxon signed-rank test 
or k statistic for agreement/'' The outcome variables of morbidity 
score, illness score,’* total Impact-on*Family score/ 1 ’ number of 
school days missed, number of acute-care visits per vear. and 
number of days per week impaired were individually regressed on. 
multipit predictor variables with backward elimination. The pre¬ 
dictor vanables were the following: history, sociocultural-eco¬ 
nomic status, child’s health behaviors (self-report), child’s health, 
behaviors (parent's report), avoidance of asthma triggers, barriers 
to health care, knowledge of asthma, knowledge or presented 
medication, medication compliance, age, gender, FEV,/FVC, and 
forced expiratory flow, mid-expiratory phase (FEFjf-.rv: )■ 

The final set of predictor variables significant at P < .10 from 
the multiple regression were subsequently analyzed as a reduced i 

set of predictors. This allowed verification of the prediction equa¬ 
tion with a slightly larger sample size The final regression equa¬ 
tions include vanables significant at the .05 level With 45 subjects 
there is at least a .94 power for detecting correlations as small as 1 

.50. 


TABLE 1. Morbidity* (n * 78) 


Variable 

Mean 

SD 

Range 

No. of hospital admissions per year 

0.6 

(±0.8) 

<0-?t 

No. of days hospitalized per year 

1.3 

(±2.7) 

(0-14) 

No. of asthma medications 

2:8 

(±Il4) 

(O-n) 

No. of days oral steroids per vear 

7.7 

(±*>6) 

(0-38) 


* The Morbidity Scale <13 items) consisted of number ot days 
impaired per week, number of: days absent per vear. number or 
acute-care visits per year, the four vanables listed above, and the 
following six categorical vanables. ever hospitalized for asthma, 
'severe episode' (intensive care unit admission, loss of conscious¬ 
ness, seizure), current steroids, perceived seventy, health com¬ 
pared toothers, and ability to play. Reliability (Cronbach so) = .5o 
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RESULTS 

Study Population 

One hundred seventy-five children were eligible to 
participate in the study, and their parents were calledi 
a mean of 17 times (n 1.95; range: 0 to 9) by tele¬ 
phone. Letters were sent to the 35 (217) families who 
had a disconnected telephone number Of those con¬ 
tacted, 9 children refused to participate in the study 
("refusals"); and 78 children were enrolled. Eighty- 
eight other children qualified for the study but were 
not enrolled ("nonenrollees"), because we were un¬ 
able to contact them by telephone, by mail, or at the 
time of any scheduled outpatient visit. Based on 
chart review data, enrollees differed from "nonen¬ 
rollees" in that the enrollees were older (9.9 r 27 vs 
8.7 ± 2.5, P < .05) and had more acute-care visits (37 
Z 2,4 vs 2.2 Z 2.1, P < .05), Twenty-one enrollees 
(27%) compared with 5 non enrol lees (6%)-had visited 
the allergy clinic at least once in the past year CP = 
.001). Forty-five enrollees (58%) compared with 22 
nonenrollees (247) had at least one visit to the pedi¬ 
atric residents* continuity clinic in the past year (P < 
.001). Enrollees had more total scheduled appoint¬ 
ments in the past year than nonenrollees (1.4 r 0.1 vs 
0.5 - Oil, P < .001). Children who refused to partic¬ 
ipate were older than enrollees 02.5 r 2.3 vs 9,9 r 
2.7, P < .05) and were hospitalized more days per 
year (4.1 z 5.2 vs 1.2 z 2.5, P < .05). 

Forty-eight (627) of 78 children enrolled were 
male; mean age was 9.4 iz 27) years (range: 6 
through 16): The families of these children were poor 
and the-majority-of parents (62%) had not completed 
high school. Sixty-three families (817) had an annual 
household income of 512000 or less. Fifty-five (717) 
children had no health insurance and only 11 (147) 
had Medicaid. Most children (787) lived in two-par¬ 
ent households. Sixty-six households (857) had four 
or more members. Seventy-five (977 ) mothers and 
72 (94%) fathers considered themselves to be Mexi¬ 
can-American. The remaining parents were Puerto 
Rican (3), Cuban (1), and other Hispanics (3): Seventy 
respondents (91%) were the child's mother, five were 
the father, and two were the maternal grandmother. 

Thirty-one (407) parents chose to answer ques¬ 
tions in Spanish. Figure 1 shows the responses to the 
fouT items of the language-based acculturation scale. 
The mean score on this scale was 2.3 (r 1.2; range: 0 
to 4; Cronbach's a = .65); indicating that language- 
based acculturation was midway between English- 
only language use (a score of 4) and Spanish-only 
language use (a score of 0). 

Medications 

Almost all children took medications daily for 
asthma. The average number of medications that 
these children received for asthma was 2.8 (Z 1.4; 
range: 0 to 6K Sixty-two children (79.5%) used aero¬ 
solized albuterol, 41 (52.6%) used theophylline, 31 
(397%) used'topical cromolyn, and 5 (6.4%) used 
topi cal! corticosteroids, alone or in combination with 
other medications. Thirty-six children (46%) used 
any anti-inflammatory medication (cromolyn, topical 
steroids, or oral corticosteroids): 
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Spirometry 

A trained bilingual research nurse attempted U 
perform spirometry on 76 children. Two children 
were excluded because they had experienced an 
acute exacerbation within the previous 2 weeks. Six¬ 
ty-five children (637) produced at least one accept¬ 
able maneuver, but only 45 (587) had three or more 
maneuvers that met ATS criteria for valid analy¬ 
sis. }t% The spirometric d&ta of these 45 children dem¬ 
onstrated mild to moderate airway obstruction, 
with a wide range of observed values (Fig 2), Th«- 
PEF 2 v.- 7 v;;; of the children who completed three i 
more acceptable measurements was significant!; 
lower than the FEF^-—y- of; the children with fewer 
than three acceptable measurements (69.97 r 25.L vs 
867 z 22.9; P = .0001). The FEV t> FEV,/FVC. and ; 
peak expiratory flow rate did not: differ significantly 
between the two groups. 

Morbidity 

The rate of previous hospitalization, (ever) for 
asthma was 677- (52/78). Twentv-six children C 
3%) had been admitted to an intensive care ur 
three had experienced loss of consciousness, one h«*u: 
had a hypoxic seizure, but none had been intubated 
because of asthma. Eleven children 047) were tak¬ 
ing oral or topical corticosteroids at the time of the 
interview. Seventy-two parents (92%*)' stated that 
their child’s asthma was somewhat serious (647) or 
very serious (287Y. Thirty parents (397 ) thought that 
their child's health was not as good, as other child¬ 
ren's health. Fifty-eight (7470 of the children expc* 
enced at least occasional) limitation m their ability 
run and piny. 

Children experienced a mean of 1.1 lz 1.2; range 
0 to 7) days of impairment per week, ie, days during 
which their sleep was disrupted, bv asthma svmp* 
toms or during which they were unable to participate 
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Variable 

Fig 2, Spirometry (n = 45). FEV U forced expiratory volume in 1 
second; FVC, forced vital capacity; FEF 2 v..rv., forced expiratory 
low, mid-expiratory phase; PEFR, peak expiratory flow rate. 

fully in usual activities (Fig 3, A), They were absent 
from school an average of 13 days (2:9.6, range; 0 to 
51) in the previous year. This represents 7.4% of the 
175 required days of school. Sixteen children (21%) 
missed 2 to 3 weeks of school and 25 (33%) missed 3 
or more weeks of school (Fig 3, B). Children had an 
average of 3.3 (±2.4; range: 0 to 12) acute-care visits 
for asthma during the previous year (Fig 3, C). Other 
morbidity variables are shown in Table 1. Cronbach's 
u for the morbidity scale (13 variables) was .56, with 
each' item correlating .3 or higher with the total. 

Barriers to Health Care 

Ten (13%) children had no regular source of health 
care; they received routine care for asthma in the 
walk-in clinic or emergency department. Families of 
children with asthma experienced a mean of 2.14 


(r 1.35; range: 0 to 4 reliability = .64) out of 4 poten¬ 
tial barriers to heair rare for their child with asthma. 
The most frequent mentioned barrier was paying 
for medications ft*-:ie 2). This was not surprising, 
because few child nr. had Medicaid or insurance and 
because families were billed for medications from the 
Bexar County Hosr^al District pharmacy on a slid¬ 
ing-scale basis. Cr.r.bach's or for the barriers scale 
was .64. 

Health Behaviors ar.i Attitudes 

Table 3 contrast.- r.e health behavior data from the 
parent's and chili ? versions of the questionnaire. 
Agreement betwef* die answers of parents and chil¬ 
dren for some aszr^na care-related behaviors was 
modest (k: .19 to .31 Thirty-two parents (42%) stated: 
that they, and not rr.eir child; were the first to notice 
asthma symptom? After listing their child's specific 
asthma triggers, parents reported that their children 
avoided a mean c: half (0.50) of these triggers. Chih 
dren reported sicriricantly greater (0.73) avoidance 
of triggers. Parers reported significantly greater 
medication compLmce than did their children. Par¬ 
ents reported a mein compliance of 0.89 on an index 
with a potential rir.ge of 0 ("never taken") to 1 ("al¬ 
ways taken"); wh_e their children reported a mean 
compliance of 0.7f 

Thirty-four children (447c) were exposed to ciga¬ 
rette smoke in the home. Twenty-five (41%) fathers 
and 14 (187©) mothers living in the home were smok¬ 
ers. Forty-eight •:3*1) parents identified: cigarette 
smoke as a trigger :or their child's asthma. Twenty- 
four (717c) of the 34 families with a smoker in the 
home identified cigarette smoke as a trigger for their 
child's asthma 

Twentv-five (32%) parents had tried home reme¬ 
dies or over-the-counter medications to treat their 
child's asthma. The most common remedies were 
teas (16), coughisvnips (4), and Primatene (5). How¬ 
ever, onlv one parent believed that these remedies 
worked better than prescription medications for 
asthma. Three parents were unsure whether home 
remedies worked better. When asked to list actions 
taken when their child experienced an acute exacer¬ 
bation of asthma, r? parents (83%):mentioned giving 
asthma medications. Other commonly mentioned ac- 



Fig 3. Frequency distribution of number of days of impairment per week (A; n * 78), number of schiwl da vs absent during the past year 
(B; n = 76); and number of acute-care visits for asthma during the past year (C; n = 781. 
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TABLE 2. Earners to Health Care In * 

78) 

Variable 

No. (%) Reporting 

No regular source of health care 

10(13) 

Payment for medications* 

57 (73) 

Pavment for visits* 

45 (58) 

Time of visit' 

38 (49): 

Transportation? 

27 (35) 

Giving medications in school 

14 (18) 


• Items included in barriers scale (reliability c .64). 


TABLE 3, Reported Health Behaviors (n = 78) 


Behavior 

Parent 

Child 

K 

P VAlue 

Child takes medications on 
own some or all* 

66% 

56% 

.32 

.002} 

Who notices asthma first: 
child; ot parent and child* 

567c 

45% 

.06 

.289} 

Do anything to remember 
medications*! 

87 f 

12% 

.19 

.049} 

Avoid known triggers 
(index)*! 

.50 

.73 


.0003? 

Compliance (index) 

.89 

.78 


.oou 


•Items included in Childs HtaUh Behaviors (parent's report): 
scale 

i Items included in Child’s Health Behaviors (self-report) scale 
} Significance level foi agreement between parent and child re¬ 
sponses, using k statistic and one-tailed P value, 
t Significance level for differences between parent and child re¬ 
sponses, using Wilcox on s signed-rank test. 

tions were taking the child to the doctor (78%) and 
calming the child (13%). 

Twenty-six respondents (33%) had received advice 
about treating asthma from someone other than a 
physician: The advisor was usually a relative or 
friend. However, only eight (31%) of those who had 
received advice found it helpful. 

Knowledge 

The level of knowledge about asthma in this pop¬ 
ulation was high. Parents answered an average of 
86% (rl2%) of 11 questions about asthma correctly. 
Children answered an average of 69%.(—21%) of 11 
questions correctly. Knowledge about asthma medi¬ 
cations was also high. The most common en-ors were 
in frequency of administration. The only significant 
difference between parents' and children's knowl¬ 
edge about medications was in knowing the name of 
the medication. Children were often able to describe 
their medications but could not state the correct 
name. Parent and child responses are contrasted in, 
Table 4. 

Functional Status and Impact on Family 

Functional Status scores (FSIIR) showed some im¬ 
pairment in functioning. The mean "Illness score" 


TABLE 4- Knowledge About Asthma and Medications (h * 78) 


Variable 

Mean % Correct Responses 

Parent Child 

P Value* 

Asthma knowledge 

86 

69 

.0001 

M ed ica non know led ge 
Name correct 

79 

55 

.0001 

Dose correct 

69 

65 

.46 

Frequency correct 

59 

51 

.08 


“ Significance level for differences between parent and child re¬ 
sponses. using WileoKon's signed-rank test. 


was24.2 (86%) out of a possible perfect score of 26 for 
a child who is not impaired by illness (Cronbach's 
q = .84). The most frequently endorsed impairment 
due to asthma was "seems to feel sick and tired." 
Many parents also stated that their child "acts 
moody" and "seems unusually irritable or cross," but 
they were less likely to attribute these behaviors to 
their child's illness. Impact-on-Family scores indi¬ 
cated a moderate impact of the child’s illness on thi 
family. The mean raw Impact-on-Famiiy score wa* 
45.6 out of a potential maximum score of 76 (Cron- 
bach’s a = .86). Many parents agreedi with the fol¬ 
lowing statements: 'The illness is causing financial 
problems for the family" (58%) and' "Additional in^ 
come is needed to cover medical expenses" (69%). 
Childhood asthma ateo resulted in disruption of fam¬ 
ily activities and plans. Parents frequently agreed 
with these statements: "We have to change plans 
about going out at the last minute" (55%) and "Some¬ 
times 1 feel like we live on a roller coaster" (80% 1 
Data for FSIIR and Impaet-on-Family are shown in 
Table 5; 

Regression Analysis 

For multiple regression, each of the significant pre¬ 
dictor variables has an effect that is independent of 
the others. With the full set of predictors, including 
FEF 2 5 ';- 7 s r - and FEVy/FVC, backward elimination 
yielded no significant predictors of morbidity score, 
number of days absent from school, number of acuU 
care visits per year, or illness score (FSIIR): The num* 
ber of days with impairment per week was signifi¬ 
cantly predicted bv history' score (personal and 
family history 3 of asthma and allergic disease). Total 
lmpact-on-Family score was significantly higher if 
there was a smoker in the household and was lower 
when knowledge about asthma was high (Table 6). 

DISCUSSION 

This study documents the burden that asthma o 
moderate seventy' places on some Hispanic childre: 
and their families. We are aware that the results of 
this single study require replication and that several 
methodological issues need to be addressed before 
the results can be interpretedl First; this study was 
cross-sectional and was performed at a single site. 
The findings from, this group: of Mexican-American 
subjects may not apply to other groups of Hispanic 
children. Data from the Hispanic Health and Nutm 
tSon Examination Survey suggest that asthma may b* 
more common and more severe in Puerto Rican chi. 
dren, 9 Whether this is due to actual differences be- 


TABLE 5. Questionnaire Scores (n - 78) 


Vanable 

Mean 

SD 

Range 

Reliability* 

Functional Status* 





Total Score 

21.7 

3.6 

12*27 

.76 

Illness Score 

24.2 

3.9 

14*28 

.84 

Impact-on-Family} 
Total Impact 

45,6 

6.4 

20-64 

.86 


•Measured by Cronbach's o. 

*! Functional Status (FSIIR) raw scores Potential range = 0 to > 
Higher scores indicate better functional status. 

} Total Impact score. Potential range of scores * 19 to 7b Higher, 
scores indicate greater impact of the illness on the family 
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TABLE 6. Linear Regression Analyses (h * 451* 

No. d /wk impaired « -0.27 0.17 (history) 

(R-*22) (P..0011) 

Total impact * 61.06 -r 4.09 (smoke) - 19.78 (knowledge) 

(R- g .19) _ (P g .0315) _ ( P g .01101 

-ton*, personal and family history of asthma: smoke, smoker in 
.'hold; knowledge, knowledge of asthma (index). 

tween ethnic groups, to differences in living condi¬ 
tions (eg, urban vs rural), or to other factors is not 
known. Our enroltees were generally low-income pa¬ 
tients who received care in a publicly funded health 
care system. Some of our findings may be attribute 
able to problems associated with poverty. However, 
the socio cultural-economic status index was not a 
significant predictor of any of the outcomes in our 
iv. Moreover, the morbidity experienced bv our 
jilees was quite similar to that reported previ¬ 
ously for children from a broader range of socioeco¬ 
nomic levels. 

Second, inasmuch as enrollment was limited to 
childreniwho had experienced several acute-care vis¬ 
its or a hospitalization in the previous year, the find¬ 
ings cannot be generalized to other children with less 
severe illness. Representative community-based, 
cross-sectional surveys such as the Hispanic Health 
*• *!' Nutrition Examination Survey and the Child 
1th Supplement to the National Health Interview 
r..rvey are more appropriate sources of information 
about children with mild asthma. However, our en¬ 
rol lees represent a group of children who are impor¬ 
tant to study because their illness is a significant 
burden for the children and results in frequent utili¬ 
zation of emergency department and hospital ser¬ 
vices. 

Third, although families were qpite willing to par¬ 
ticipate if contacted, many families could not be con- 
ted. Nonenrollees had fewer acute-care visits and 
... cer scheduled clinic visits. They may have been 
less sick than enroltees or they may have used health 
care facilities less frequently. Unfortunately, our data 
do not allow us to characterize this group further. 
The great 1 difficulty that we had in- contacting chili- 
dren with asthma who had received medical care in 
the previous year may also point to problems that 
lOw-income families have in accessing health care. 

The rate (58%) at which children in this study com- 
- eted FVC maneuvers that met current ATS crite- 
deserves further comment because it is lower 
Lian the 86% rate (three acceptable FVC maneuvers 
in seven attempts) reported by Hsu et al 1 in normal 
8- to 9-yearrold children. There are several potential 
explanations for this difference. First are technical 
problems arising from the personnel who performed 
the spirometry or from the equipment. We believe 
this is an unlikely source of error because both per¬ 
sonnel and equipment met the criteria put forth by 
the ATS. 1 * 27 A second possibility is that the rate was 
iwered by the inclusion of a significant number of 
ounger children in our study {15% were younger 
than 7 years). Finally, the current criteria for accept 
ability and interpretation of FVC maneuvers may be 
difficult to meet for children with asthma. To our 
knowledge, these criteria have not been tested in 
groups of children'of any age with lung disease. 


Finally, the small sample size and relatively low 
reliability of some of the scales may have contributed 
to the small effects seen in the regression equations. 
We need to develop more specific measures of health 
behaviors, knowledge, barriers to health care, and 
morbidity. 

As a group, our patients met the criteria for asthma 
of moderate severity proposed by the Expert Panel of 
the National Asthma Education Program? 8 and were 
demographically similar to other groups of urban 
Hispanic children. 15 These children experienced sig¬ 
nificant impairment in many areas of their daily 
lives, and the financial and personal cost of this dis¬ 
ease was high; Certain health behaviors, barriers to 
health care, and prescribing practices were identified 
as potential targets for intervention. 

Despite relatively low rates of hospitalization, 
these children experienced a high impact of; asthma 
on their daily lives as measured by school absentee¬ 
ism, days with impairment, exercise limitation, and 
acute-care visits. The rate of school absenteeism (13 
of 175 days; 7.4% of total days) was similar to that 
reported by Parcel et al." Other authors, using data 
from the 1988 Child Health Supplement to the Na¬ 
tional Health Interview Survey, have shown that chil¬ 
dren with asthma miss approximately twice as many 
schooldays as children without asthma.The Child 
Health Supplement data and the study by Parcel et 
al/ included a cross-section of children from differ¬ 
ent socioeconomic groups who had asthma of vary¬ 
ing severity. Their data andi ours indicate a substan¬ 
tial effect of asthma on school attendance. 

Functional status scores (F5IIR) and lmpact-on- 
Family scores were similar to values reported in 
other studies of chronically ill children and demons 
strate the impact of asthma on the daily activities of 
children and their families. 1,01 In a study of inner- 
city, low- and middle-income children, Stein and Jes- 
sop 1M found that chronically ill children had lower 
functional status scores and more variation in scores 
thani well children. Lewis et al 21 in a study of middle 
income children with asthma., found that parents 
were more likely to attribute certain types of impair¬ 
ment to illness than they were other types of impair¬ 
ment. Functional status scores and impact-on-Family 
scores in our study were similar to those reported by 
Stein and Jessop and we observed that parents dis¬ 
criminate between different aspects of impairment, 
as described by Lewis et al Because the effects of 
asthma are so pervasive, physicians should inquire 
about several! aspects of day-to-day functioning, 
rather than focus solely on emergency department 
visitsand hospitalizations, Ihchildren who were able 
to perform spirometry, pulmonary function variables 
did not predict any of the morbidity outcome vari- 
ables, suggesting that other factors—behavioral and 
environmental—contribute to the impact of a chronic 
illness on children and their families. 

Certain health behaviors, barriers to health care, 
and medical care factors may have contributed to the 
morbidity experienced by these children. Although 
parents reported high rates of compliance and per¬ 
ceived medication efficacy, reported avoidance of 
known asthma triggers was lower Children and 
their parents differed significantly in some of their 
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opinions and self-reported behaviors. These differ¬ 
ences may result from real differences in the expert 
enees, behaviors, and attitudes of parents and chil¬ 
dren; a limitation in the ability of children to 
understand certain questions; or other unknown fac¬ 
tors. These differences bear further exploration* 

Many children (44%) were exposed to cigarette 
smoke in their homes. Smoking rates were similar to 
rates found among Mexican-American subjects in the 
Hispanic Health and Nutrition Examination Sur¬ 
vey.* 1 Bfccau^^SfvejSmo^ 

Most children with asthma experienced several 
barriers to optimal health care. Lack of insurance 
coverage, other financial barriers, and lack of a rou¬ 
tine source of health care were common. According 
to data from the National Medical Expenditure Sur¬ 
vey, Hispanic persons were more likely to be unin¬ 
sured (25%) than non-Hispanic white or black per¬ 
sons (9% and respectively). 10 In view of the 
finding that 71% of our study participants did not 
have health insurance and that the majority were 
impoverished, it is not surprising that most families 
had concerns about paying for medications. Thirteen 
percent of children did, not have a regular source of 
healthcare. Similarly, in the National Medical Expen¬ 
diture Survey, Hispanic patients were less likely to 
ha ve a usual source of health care than non-Hispanic 
white patients. 12 Lack of a consistent source of health 
care may pose a particular problem for children, with 
a chronic disease, such as asthma. 

Physician prescribing patterns also may have con¬ 
tributed to morbidity. Despite the severity of illness 
in these children, only half had been prescribed anti¬ 
inflammatory agents. Inflammation is now believed 
to be an important contributor to airway obstruction. 
The recommendations of the Expert Panel Report of 
the National Asthma Education Program 2 * empha¬ 
size the use of anti-inflammatory agents for children 
with moderate or severe asthma. However, decisions 
to prescribe these medications must be tempered 
with an understanding of the high cost of inhaled 
cromolyn and steroids compared with topical 0-ag¬ 
onists and oral theophylline. Indeed, paying for med¬ 
ications was the most common barrier reported by 
families in this study. 


RECOMMENDATIONS 

This study reveals several potential targets for in¬ 
tervention. Two factors, knowledge about asthma 

€ exposure to cigarette smoke in the home, were 
ificantiy associated with outcome in these chil¬ 
dren and therefore should be addressed in interven¬ 
tions. Because increased knowledge about asthma 
was associated with; a decrease in the impact of the 
illness on the family, and because knowledge is a 
necessary prerequisite for behavior change, interven¬ 
tion programs must address patient and family 
needs for information 

Passive exposure to cigarette smoke was a com¬ 
mon finding and was significantly associated with 
impact of the illness on the family. Inasmuch as the 
"success of smoking cessation interventions has been 
found to be related to both the number of sessions 


and the duration of contact with the program, the 
ongoing relationship of a physician with the parents 
of a child with asthma may be a good forum for 
smoking cessation advice. 11 Although the effect of a 
single patient-physician encounter on smoking be¬ 
havior is probably small, some authors have shown 
that asking a patient if he or she smokes resulted in 
a significant increase (4%) in sustained abstinence.- 14 
At a minimum, physicians should encourage chil¬ 
dren with asthma and their families to limit the 
child's passive exposure to cigarette smoke. 

This study also reveals several problem, areas in, 
the care of children with asthma. In our study, these 
factors were not significantly associated with out¬ 
come. However^ based on our findings and: those of 
other authors, these recommendations seem reason¬ 
able for all children with asthma. Physicians, through 
educational and behavioral interventions, should be 
encouraged to increase use of anti-inflammatory 
agents. Efforts should be made to reduce financial 
and other barriers to health care and to shift chronic 
care from emergency departments to individual 
medical providers. 

Asthma self-management skills are another poten¬ 
tial target for intervention. Although no single be¬ 
havior or group of behaviors was significantly asso¬ 
ciated with morbidity, this study revealed several 
potential problem areas. These families had prob¬ 
lems with early symptom detection and with avoid¬ 
ance of triggers. In other studies, ini proved sell-man¬ 
agement skills have been associated with decreased 
morbidity from asthma. 1 ^ 

This study clearly describes the morbidity experi¬ 
enced by a group of Hispanic children with asthma, 
the possible contributing factors, and the potential 
targets for intervention. Future studies should focus 
on the development and evaluation of: interventions 
that are tailored to the needs of this rapidly growing 
and at-risk group of children. 
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B A RTH 0 L O'M A EUS METLINCER ON TEETHING (1476) 


MetlSnger's Ein Regiment tier fwigeti Kinder, published iniAugsburg in 1473, was 
the first German work on children to be printed in the vernacular. He described 
teething as follows 1 : 

In manv children the teeth come easily and with little distress but these fall out again Buii when the 
teeth come up with difficulty and with great pains they are the more strong: Teeth come more easily in 
the spring, next in summer, and with the most difficulty in winter. When the teeth are trying to come, 
various disturbances occur in children such as swelling in the jaws and neck and they stir up other 
ailments. If the jaws begin to swell, one should rub them with honey and salt, that takes away their pain 
and strengthens the jaw. And when the teeth have come through one should let the child chew the stem 
of violet or liqyonee. And when the points of the teeth are coming through they are eager to chew and 
bite hard and one must be careful that they do not chew anything too hard, and one should rub their 
jaws with hare's brain or with hen's grease or with dog's milk: these have the property of making the 
coming of teeth easier and one may lei them chew on soft violet root or liquorice stem. 
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Murray, A.B., and Morrison, B. J., "The Decrease in Severity of 
Asthma in Children of Parents who Smoke Since the Parents Have 
Been Exposing Them to Less Cigarette Smoke," Clin Immunol 91: 
102-110, 1993. 

The authors studied every child with asthma between the ages of 1 
and 17 years who had been referred to the allergy clinic at the 
Children's Hospital in Vancouver, British Columbia, between November 
1, 1983, and June 30, 1990. Interviews were conducted with the 
accompanying adult. Skin prick tests were performed on the 
children', along with forced expiratory spirograms (in children 6 
years of age or older) . A bronchial challenge test was performed 
on children 7 years of age or older. The authors reported that 
although the actual number of cigarettes had not appeared to change, 
the number of cigarettes smoked in the same room as the child had 
decreased markedly. The authors report that "concurrent with the 
diminished exposure to smoke a decrease in the severity of asthma 
in children of smokers is shown by a significant decrease in the 
asthma score and a marked increase in the FEV1% and FEF25% to 75%." 
The authors conclude that "it appears that if parents are aware 
that smoke will aggravate their child's asthma, the child will be 
exposed to fewer cigarettes, and the asthma will be less severe." 
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The decrease in severity of asthma in children 
of parents who smoke since the parents have 
been exposing them to less cigarette smoke 



Andrew B. Murray, MB, FRCP(C); and Brenda J. Morrison, PhD 

Vancouver, Brinsh Columbia. Canada 


Background: In 1985 my became aware that the smoking of parents aggravates their children's 
asthma. Stnce then my have advised all referring doctors to urge parents not to expose their 
asthmatic children to smoke. 

Methods: We investigated 807 nonsmoking asthmatic children, from I through 17 years of age. 
who were consecutively referred between 1983 and 1990. We compared the children who were 
seen before July 1986 with those seen after that date. 

Results: Those seen in the later period had intimate exposure to a far smaller number of 
cigarettes smoked per day. both by mothers (7 vs 3, p = 0.005) and hy fathers (5 vs 2 . 
p =■ 0.001). A concurrent improvement was observed in adjusted measures of asthma severity 
in their children <asthma score 7J vs 6.5. p = 0.047: forced expiratory volume m I second 
as a percent of predicted jFE\', r IcJ 79.2 vs 93.7. p E 0.000; and forced expiratory flow rate 
during middle half of forced viial capacity / FEF : ,.. 67.3 vs 82.0. p = 0.009). and for even 

cigarette less smoked in the room with the child the FEV, increased bx 3 %. When parents of 
those seen in the later period were asked whether they had hern told that smoke would 
aggravate their child's asthma. 80 r * affirmed that they had. The difference in asthma seventy 
between the two time periods was much less in children of non smokers than in children of 
smokers. 



Key words: Smoke pollution, asthma sever in. children, counseling 


Surveys of asthmatic children performed before 
1986 report more severe symptoms and Idwer lung 
function test results if the children are exposed to 
smoke in the home. 1- ' Both the medical profession 
and the genera! public have become aware that smoke 
aggravates asthma, This is particularly apparent in the 
province of British Columbia where articles on the 
subject have been published in the medical'and in the 
lay press, 5 * and where all doctors who refer patients 
to the allergy clinic at Children's Hospital in Van¬ 
couver have. since 1985, been urged to counsel par¬ 
ents of asthmatic children never to smoke when in the 
home. 
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Abbreviations used 

FVC: 

Forced vital capacity 

FEY,; 

Forced expiratory volume at 1 second: 

FEV, 1 *: 

Ratio of forced expiratory volume in. 1 
second to forced vital capacity 

FEF . v» ■ 

Forced expiratory flow rate dunne the 
middle half of the forced vita) capacity 

PC,,: 

Provocation concentration of aerosol¬ 
ized histamine necessary to cause a 20** 
fall in FEV, 


Since 1983 we have been gathering data on passive 
smoking and on asthma severity in children who have 
attended our clinic. From 1983 until 1986 we observed: 
more severe asthma in children of smokers than mi 
those of nonsmokers, but since 1986 there has been: 
a marked lessening in the severity of asthma in chil¬ 
dren of smokers, their asthma being no more severe 
than that in children of nonsmokers. It appears likely 
that much of this improvement is the result of the 
parents' awareness of the harmful effects of smoke. 
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and a consequent decrease in exposure of asthmatic 
children to smoke. 

MATERIAL AND METHODS 

The senes included every child with asthma, 1 to 17 years 
of aec. who had been referred to the allergy clinic at the 
Children s Hospital in Vancouver, British Columbia, be¬ 
tween Nov. 1 , 1983; and June 30. 1990 and had been seen 
by A.B M.. one of two pediatric allergists who conduct 
alternate sessions at the clinic. All patiems. new and old, 
were included in the series. The history, physical findings, 
and special investigation results used in the study were those 
recorded at a single visit. The parents were contacted 2 
weeks before the appointment and then again 48 hours be¬ 
fore the appointment and were instructed as to which med¬ 
ications to withhold so that these would not decrease bron¬ 
chial responsiveness to histamine and skin test reactions. 

Questionnaire 

A trained interviewer asked standardized questions of the 
accompanying adult. Ih 99<* of cases this was a parent, and 
in 92*2- of cases it was the mother, either alone or accom¬ 
panied by the father Parents were asked how many days 
during the past year the child had wheezed and had taken 
medication, whether corticosteroids had been given, 
whether the child wheezed on exertion, and how severe they 
thought the child's asthma had been. Each of their answers 
was given a number according to severity, and the sum of 
these numbers was the asthma score' (Appendix). In ad* 
dition. they were asked about other features that might' im 
ftucnce the severity of asthma, variables such as age oflonsct 
of asthma: number of respiratory infections, and the pres^ 
cncc of animals in the house. 

The last question^ to the accompanying parents were 
about smoking. They were asked how many cigarettes each 
of them smoked!per day. the total number and the number 
smoked when in the house.* From June 1985 to June 1986 
they were also asked how many cigarettes they smoked when 
in the same room as the child: This question was discon* 
unued at the end of June I9K6 because parents hesitated 
considerably longer m answering this question than any 
other question, and because the correlation of asthma se¬ 
verity with this number of cigarettes was not significantly 
greater than with the number smoked when in the home. 
By 1988. however, it became obvious that parents were 
smoking fewer cigarettes when in the same room with their 
child than parents had dhne previously. Therefore this ques¬ 
tion was re introduced to our standard questionnaire in Jan¬ 
uary 1989. 

Finally, the child was asked privately whether or not he 
or she smoked The seven children who admitted to being 
smokers were excluded from the study. Also excluded were 
live who had cystic fibrosis and one who had marked gas¬ 
troesophageal reftux. 

Skin prick tests 

By use of a standard method skin prick tests were per¬ 
formed 1 with a negative (saline) and 1 positive (histamine) 
control solution.*'extracts of Vh DrnmtJophaRnidex Jorirute 
and D pifronywirwv (Bencard Division of Bcccham Lab¬ 


oratories. United Kingdom), and dog and cat hair (Hollister 
Stier. Spokane. Wash.) These and the other tests were per¬ 
formed by a technician who had no knowledge of the smok¬ 
ing habits of the family. 

Forced expiratory spirogram 

Children who were 6 years of age and older performed 
forced expiratory maneuvers until there were three record 1 
mgs in which the forced vital capacity (FVC) agreed within 
This was achieved in five or fewer efforts by all excepi 
eight children. In these children who produced an acceptable 
spirogram, the tracing that had the greatest sum of FVC and 
forced expiratory volume at one second (FEV,); was used 
for all measurements.* The FVC, FEV,. and the forced 
expiratory flow rate during the middle half of the FVC 
( FEF 2s ,.,„) were expressed as a percentage of the predicted 
mean for age. sex, and height. 10 

The spirogram was recorded with Pui manor: Datamite III I 
and Datamite V spirometers ( Jones Medical Instrument Co.., 
Oak Brook. 1111); all of whichiwere calibrated!weekly with 
a known volume of carbon dioxide discharged at a standard 
velocity from a Jones Calibrator. The results were analyzed! 
and primed by Datamatic computers (Jones Medical In¬ 
strument Co.) that were connected to the spirometers. 

Bronchial responsiveness to histamine 

A bronchial challenge test was performed on the children 
who were 7 years of age and older, except for those who 
had taken bronchodilators or antihistamines so recently that 
there was a risk of the test results being affected, those who 
reported a cold or respirators- infection within the preceding 
2 weeks, and those whose FEV. was less than I L in volume 
or was less than 60^- of predicted lvalue. One hundred sev¬ 
enty-eight subjects were tested. Wc used a modification of 
the protocol of Cockcroft ct al.‘ 11 to give the paneni’s 
responsiveness to histamine acid phosphate aerosol gener¬ 
ated by air flowing at 8 L. min through a Wright nebulizer 
(Aerosol Products Ltd.. London. England). Doubling com 
ccntraiions were administered by,a loosely fining mask until 
wc reached the provocation concentration required to cause 
a 20^ decrease in FEV, (PC*,). The strongest concentration 
administered was 8 me/mL. Children whose FEV, did not 
decrease by 20 f * when this concentration was administered 
were eliminated from analyses of bronchial responsiveness 
There were few such children. Two of the children had 
mothers who smoked, and! M 1 had mothers who did not 
smoke. Informed consent was obtained from the parents or 
guardians of the children who served as subjects for this 
investigation. 

Expired air carbon monoxide concentration 

To verify that subjects who claimed to be nonsmokers 
were being truthful, the carbon monoxide (CO) levels in 
expired air were measured on all children who were 9 years 
of age and olden and were seen in 1988. 1989. and 1990 
A her 10 seconds of brcathholding. the subject blbw- into a 
VitaJor CO monitor (Vi talograph, Medical instrumentation. 
Buckingham. England).The monitor was calibrated 
weekly None of those who claimed to be nonsmokers had 
a CO level higher than 8 ppm. whereas all who admitted 
to being smokers did 
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Smoking Mothers 


No. ct0»JO»y 



P=0.6 Pr0.09 P=0.005 


FIG. 1. Number of cigarettes smoked per day by mothers 
who smoked. Number smoked in total and when in the 
house was known for 204 of the 205 mothers, anc number 
smoked when in the same room as the child known for 
all 93 children seen from June 1, 1985, through June 30. 
1986. and from Jan. 1. 1989. through June 30, 1990. 


Statistical analysis 

After exclusion of the children who were themselves 
smokers, those with cystic fibrosis, and the one who had 
marked pastroesophaecal reflux, 807 remained. Four hun¬ 
dred fifteen of these were seen before July 1986. and 392 
were seen after July !986i Henceforth these will be referred 
to as the earlier and the later groups. 

In a preliminary analysis. Student t tests were used to 
test'the difference between means, and Pearson product- 
moment correlation coefficients were calculated to measure 
the association between the measures of asthma severity and 
the logarithms of the number of cigarcrtes the mother, or 
father smoked. For the main analysis, analysis of covariance 
(ANCOVAJ was used The model incorporated two factors, 
sex and time period (before or after July 1986) and two 
covariates. age and age of onset of asthma. Then, to account 
for smoking exposure, the logarithm of the number of cig¬ 
arettes the mother smoked when in the same room as the 
child: and the logarithm, of the number of cigarettes the 
father smoked when; in. the same room as the child, were 
included!as covariates in one of the analyses of those chil¬ 
dren who had a parent who smoked. The number available 


for the main analysis was 570 because information on the 
number of cigarettes smoked when in the same room as the 
child had been sought only during the periods Jbnc 1985 
through June 1986 and January 1989 through June 1990 . 

RESULTS 

Two sets of analyses were performed. The first was 
a preliminary one to determine whether parents were 
smoking fewer cigarettes and whether there had been 
a concomitant lessening in the severity of the chil¬ 
dren's asthma. After this a second analysis was carried! 
out to assess if the change in asthma severity could! 
be explained by the change in the parents' smoking 
habits. This was done by integrating the smoking and! 
asthma severity data in analyses of covariance. 

Preliminary analysis 

The preliminary set of analyses showed that al¬ 
though there was little change in the total 1 number of 
cigarettes the parents smoked per day when comparing 
the earlier and later periods. 17 versus 16.bv mothers 
Ip ~ 0.6) and 20 versus 19 by fathers ip = 0,3). 
the mean number of cigarettes smoked! when in the 
same room as the child decreased markedly. 7 versus 
3 by mothers (p - 0.005) and 5 versus 2 by fathers 
(p « 0.001. Fig. 1. Table I). Concurrent with the 
lessened exposure to the mothers' smoke there was a 
marked improvement in the children's lung function 
(Fig. 2. Table IF A). A similar but lesser improvement 
was observed in children whose fathers smoked (Tablfc 
II B). Not only was there evidence of much better air 
flow in those seen in the later than imthe earlier period, 
but a dose-response gradient was also present: the 
conditions representing this gradient arc given in 
Table III. As well, significant conelations occureed 
between the number of cigarettes the mother 
smoked in the house and the child's asthma score 
(p = 0.021)1 FEV\9c (p = 0.01H). and FEF : *.. 
ip = 0:046). although not the logarithm of the PC> 
ip - 0:43). 

To determine whether a difference in some other 
parameter might be contributing to the apparent im¬ 
provement that occurred in smokers' children, the 
means of other possibly relevant variablfcs were com¬ 
pared for children seen in the two time periods. They 
were the following: age. sex. presence of allergic nasal 
symptoms, a history of atopic dermatitis, a family 
history of asthma, number of siblings, recent respi¬ 
ratory infection, number of colds per year, ownership 
of a dog by children with a positive skin test to dbg. 
ownership of a cat by children with a positive skin 
test to cat. positive skin test to house dust mite, age 
of onset of asthma, wood stove used for heating the 
house, and a gas range used for cooking. The means 
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TABLE I. Number of cigarettes smoked by parents of:children seen before and after July 1986 



No. of cigarettes per day 



Mean and SE 



Before July 1986 

After July 1986 


Measurement 

(no. subjects) 

(no. subjects] 

2-tail probability 

Mother 




Total no. 

16.6 r 1.0(92) 

15.9 0.8(113) 

0.568 

At home 

III .0 i 0.8 (80) 

9.0 0.7 0 13) 

0.060 

Same room with child 

6.6 0.9 (40) 

3.4 0.6 (53) 

0.005 

Father 




Tout! no. 

20.2 ± J.l (i 18) 

18.8 = 0.9 (135) 

0.329 

At borne 

8.3 =: 0.6 (99) 

6.1 = 0.5 (133) 

0.004 

Same room with child 

4.6 - 0.6 (47) 

2:0 = 0.4 (64) 

0.001 


Number* given arc iota) number smoked per day. number smoked when in the house, and number smoked when in the same room as the 
child. 


TABLE II A. Unadjusted means of indicators of asthma severity in 807 children seen before and 
after July 1986 


Before July 1S86 After July 1986 




No. 



No. 

2-tail 

Measurement 

Mean 

SE subjects 

Mean 

SE 

subjects 

probability 

Mother smoker 







Asthma score 

8.2 

0.3 92 

5.8! 

0.2 

112 

0.000 

FEV,* 

77.3 

2.1 69 

91.3 

IL5 

59 

0.000 

FEF«,.^ 

59.5 

3.1 69 

8.1 .0 

3.1 

59 

0.000 

Log PC.., 

Mother nonsmokcr 

- 0.23: 

0.27 26 

041 

0.27 

24 

0.098 

Asthma score 

6.4 

0.2 321 

6.6 

0.2 

275 

0:51 

FEV/a 

84.4 

U 224 1 

90 K 

!.: 

148 

0.000 

FEF...... 

71.7. 

1.8 224 

794 

2.0 

148 

0.005 

Log PC., 

0,44 

0.14 66 

0:26 

0j2 I 

46 

0.450 

Data lor asthma score or mother's smoking status 

unavailable on seven 

subjects 




TABLE II B. Unadjusted means of indicators of asthma severity in 807 children seen before and 

after JUly 1986 








Before July 1986 

After July 1986 





No. 



No. 

2-tail 

Measurement 

Mean SE 

subjects 

Mean 

SE 

subjects 

probability 

Father smoker, 







Asthma score 

7.1 (1.3 

1 IK 

6.5 

0.2 

134 

0.065 

FEV-,«S 

80.2 2 0 

84 

95 0 

1.7 

64 

0.000 

FEF : ... , 

67.1 3.0 

84 

84.1 

2.8 

64 

0.000 

Log PC>, 

0.12 0ili8 32 

0 74 

().2h 

23 

0.050 

Father nonsmokcr 







Asthma score 

6.7 0.2 

2H3 

6.3 

0.2 

253 

0.183 

FEV.S 

84.2 1.0 

201 

90.1 

1.2 

143 

0:000 

FEF....... 

70.0 11.8 

201 

7X0' 

2.1 

143 

0:004 

Log PC;., 

0132 0 17 60 

0 10' 

0.20 

47 

0 403 


Dam lor asthma score or lather's smoking status unavailable tinlVsuhieeiv 



j: 
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FIG. 2. indicators ol asthma severity in children of mothers who smoked. 


were similar for all these variables except for age; 
those seen during the later period were, on average. 
2 years younger than those seen during the earlier 
period (p < 0.01). The probable reason for this dif¬ 
ference is that some of those seen in the earlier period 
were children whose first visit to the clinic had been 
before the start of the study, whereas those seen ini 
the later period were all new patients. 

Main analysis 

Three analyses of covariance were carried out for 
each of the four measures of asthma severity. One was 
on children of nonsmokers, and the other two were 
on children of smokers. The overall purpose of the 
analyses was to determine changes in asthma score 
and in lung function test results after adjustment for 
variables found previously to affect asthma severity. 
These variables were sex. age, and age of onset of 
asthma. 15, w The model incorporated sex and time pe¬ 
riod as the factors and age and age of onset as co¬ 
variates in the three analyses. In the second analysis 
on smokers" children we included the logarithm of the 
number of cigarettes the mother smoked when with 
the child and the logarithm of the number ofeigarettes 
the father smoked when with the child. The results of 
the 12 analyses are givem in Table IV. The first two 
columns indicate that smokers' children (column 2), 
compared with nonsmokers* children (column 1), had 
greater improvement in asthma score and in spiro- 
metrie rest results across the lime period. The third 
column indicates that this difference across the time 
periods in smokers' children is decreased if the num¬ 


ber of cigarettes smoked when with the child is takem 
into account, as would be expected if exposure to the 
parents* cigarette smoke is a reason for the difference. 

No significant improvement in PC : „ was seen across 
the time periods in cither nonsmokers' or in smokers* 
children, but in the smokers' children the meamvalues 
of the Ice PC y , were higher in the later period. 

DISCUSSION 

Since we became aware, in 1985. that asthma is 
aggravated by secondhand smoke we have beeni ad¬ 
vising all our referring doctors to urge parents who 
arc smokers who have asthmatic children not to expose 
their children to their smoke.' Although the parents 
we have seen after July 1986 have continued to smoke 
the same total number of cigarettes as those seen.be¬ 
fore July 1986, they seem to have respondedito their 
doctor's advice and to increased general awareness of 
the ill effects of secondhand smoke: they have smoked 
fewer cigarettes when in the house, and considerably 
fewer cigarettes when in the same room as their child. 

QHTcurrem with the diminished exposure to smoke 
a^decrease in the seventy of asthma in children of 
smokers is shown by a significant decrease in the 
asthma score and a marked increase in the FEV,9fc, 
jand FEF ;vJ Bv entering into the model the nunv 
ber of cigarettes the mother and father smoked each 
day in the child's presence, the differences between 
spirometric values recorded before and after July 1986 
were decreased, indicating that diminished exposure 
to cigarette smoke was an imponani factor in the im¬ 
provement observed in,the spirometric test values. As 


r 
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TABLE HI. Correlations between numbers of cigarettes smoked per day while ini the same room as 
the child and indicators of asthma severity 


Measurement 


Mother 



Father 


r 

n 

P 

r 

n 

P 

Asthma score 

019 

93 

0.037 

-0.040 

111 

0.337 

FEV,% 

-0.32 

59 

0:008 

-0.344 

67 

0.002 

FHF 299 .751 

-0.30 

59 

0.010 

-0.234 

67' 

0.028 

Log Pc» 

0.11 

23 

0.308 

-0:061 

17 

0:408 


Number of ciganenes smoked when in the same room as the child recorded only for patients seen from June 1. 1985. through June 30. 
1986. and from Jam IL 1989. through June 30j 1990. 


a result of including in the model the regression on 
the number of cigarettes, the FEV, improved by 3%. 
(gjjb verage. for each decrease of one cigarette the 
goiter or father smoked when in the room with the 

t-ighty percent of the parents who were questioned 
about their smoking after 1988 said that they had been 
told by their doctor not to expose their child to smoke, 
and thar they attempted to avoid doing so by smoking 
outdoors or in another room or by using maneuvers 
such as smoking bv an open window or blowing their 
smoke into the fire or into the exhaust fan in the 
kitchen. Unfortunately, we had not previously asked 
this question; it was suggested to us after 1986 by 
increasing numbers of parents who volunteered this 
information on being asked how many cigarettes they 
smoked in the same room with the child. In children 
seen after 1986. therefore, it is probable that in many 
cases the true exposure to cigarette smoke was even 
less than was indicated by the number of cigarettes 
smoked when in the same room as the child. If parents 
who were questioned after 1986 had not used avoid 1 
ance measures it is likely that the correlation between 
the number of cigarettes smoked and asthma severity 
would have been even stronger, and that incorporating 
the number of cigarettes into the model (Table IV; 
column 3) would have reduced even further the dif^ 
ferences between spiromerric measurements recorded 
before and after July 1986i 

Not only was asthma less severe in smokers' chil¬ 
dren who were seen after July 1986 1 but also their 
lung function measurements were no longer lower 
than those found in nonsmokers' children. This large 
degree of improvement may be explained by smoke 
having caused the asthma, as well as aggravating 
asthma, in some smokers' children. Where smoke is 
the cause of asthma the wheezing should be expected 
to cease, or greatly improve, when exposure to smoke 
stops or lessens Smoke certainly seems:to be a cause 
of asihma in children who have had atopic dermati¬ 


tis. 13 As well, Barbee et al.’ 6 found that the prevalence 
of wheezing decreased in adults who stopped smok¬ 
ing; the decrease was particularly marked in those who 
had negative skin tests to common local airborne al¬ 
lergens. This disproportionately lkrge decrease of 
wheezing in subjects with negative skin tests suggests 
that they had stopped wheezing because the cause of 
their asthma, cigarette smoke, had ceased, but some 
who had positive skin tests still wheezed because of 
continued exposure to their specific allergen. The ah 
lergen that most commonly causes asthma in our area, 
and in other places is house dust mite. n; '* and a 
positive skim prick test reaction to mite was consid¬ 
erably more common in our asthmatic children whose 
mothers were nonsmokers than in those whose moth¬ 
ers were smokers: the proportions were 42 % and 289c. 
respectively ip = OiQ'l).. It is therefore likely that 
when smoke exposure decreased, those whose asthma 
was caused by smoke improved more than those 
whose asthma was caused'by mites. Because mite 
allergy was more common in nonsmokers than' in 
smokers' children, it is understandable that, asihma 
severity could become comparable in the two groups, 
or could become even less severe in smokers ' children. 

Cigarette smoke from the parents appears to ag¬ 
gravate the children's asthma more than does cigarette 
smoke from other sources (Murray AB, Morrison BJ. 
Unpublished data), but it is nonetheless possible that 
secondhand smoke from other people also has an ef¬ 
fects The latter type of exposure is difficult to quan¬ 
titate; parents seldom know' how- many cigarettes their 
children are exposed to at day-care centers, at baby¬ 
sitter's homes, and in public places. It is probable, 
however, that such exposure has progressively de¬ 
creased as public awareness about the ill effects of 
smoke pollution has become more general; as smoking 
in public places has been banned; and as the preva¬ 
lence of smoking in Canada has decreased. Between 
1986 and 1989 the average number of cigarettes 
smoked per person per day has decreased from nine 
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TABLE IV. Indicators of asthma seventy: mean values adjusted for sex, age. and age of onset 
of asthma 



Column 1: neither parent 
smokes 

July 1986 
before vs after 

Column 2: either parent 
smokes 

July 1986 
before vs after 

Column 3: either parent 
smokes 

Adjusted for cigarettes* 

July 1986 
before vs after 

Asthma score 

6.45 vs 6.6: 

7.48 vs 6.49 

7.50 vs 6.48 


(n = 4)8. p = 0.55) 

(m = 146. p = 0.047) 

(n = 146. p = 0.064) 

FEV,* 

84.7 vs 89.9 

79.2 vs 93.7 

80.8 vs 92.2 


<h = 260. p * 0.005) 

in = 93. /> = U.0CK)) 

(/ll . 93. p e 0.003)' 

FEF-v; tv. 

71.2 vs 77.6 

67.3 v.s 82.0 

68.7 vs; 80.65 


Oi * 260. p = 0.04:1 i): 

l/j = 93. /> * 0.009) 

( fIi = 93,p = 0.052)' 

Log PCv, 

0.41 vs 0.16 

0:18 vs 0.32 

0.21 vs 0.30 


in « 71. p = 0.45) 

In = 30. p = 0.78) 

in = 30. p = 0.84) 


"Adjusted for ihc number of cigarette* parents smoked when in the same room with child Number recorded on patients seen from June 
1. IWtf. through June 3ft >, I9K6. and from Jan. I. I9KSI. through June 30. 1990 


to seven. *" This decrease may have accounted for some 
of the improvement observed in nonsmokers* children 
as well as in smokers' children. Not surprisingly, how¬ 
ever. the improvement was much greater in those 
whose parents were smokers. 

When comparing mean PC*, values before and after 
July 1986 in our population of smokers’ children as 
a whole, significant improvement occurred in the later 
period for children of fathers who smoked but not 
those of mothers who smoked. Aik), no significant 
correlation occun-ed between the number of cigarettes 
the mother or father smoked and the child's. PC*,. A 
reanalysis of the data, including children whose bron¬ 
chi did not respond significantly to 8 mg/ml hista¬ 
mine. produced similar results. This lack of correlo¬ 
tion is unexpected because a significant correlation 
between the number of cigarettes smoked by the 
mother and bronchial responsiveness in the child has 
been reported in studies performed before 1986 by 
us/ 13 and a significant difference between the bron¬ 
chial responsiveness in children of mothers who 
smoked and those who did not has been observed bv 
O'Connor et al. 3 and by Martinez et al. 4 A possible 
explanation for the lack of association in our present 
population is that lifelong exposure to a chemical in 
the parents' cigarette smoke had induced long-lasting 
hypenresponsiveness in some of the children's bron* 
chi, a hyperresponsiveness that was not reversed by 
a comparatively recent decrease in exposure to smoke 
pollution. Adults with chemically induced hyperre¬ 
sponsiveness. and whose exposure to the chemical has 
ceased, often have a normal FEV, but a persistently 
abnormal PC*,. 30 ’ 

Because factors other than smoke may possibly 


have influenced our results, they should also be con¬ 
sidered! One is that air pollution may have decreased 
over the study period. However, no change occurred 
in 0*. SO : . and NO; levels monitored daily throughout 
the study period at 11 sites in the Greater Vancouver 
Regional District? 11 (Bates DV. 1992. Unpublished 
data): Another is that exposure to airborne allergens 
may have decreased with lime. Although this possi¬ 
bility cannot be ruled out. we detected no obvious 
difference between the two time periods im the 
amounts of pollens that we trapped by the gravity 
method, and in smokers’ children the frequency and 
size of positive skin lestreactions to mite were slightly 
greater in the later than in the earlier period. A third 
factor to be considered is the increased!frequency with 
which corticosteroids have been given to asthmatic 
patients in recent years. Use of corticosteroids by chil¬ 
dren of nonsmokers increased. 89r of them used them 
in the earlier period and 159c took corticosteroids in 
the later periodl and it is likely that this more frequent 
use of corticosteroids contributed to the improved spi- 
romctric measurements that were observed in children 
of nonsmokers who were seen after July 1986. in 
children of smokers, by contrast, a marked decrease 
of frequency occurred with which corticosteroids were 
used by those seen in the later than in the earlier period 
(20% vs 5%. p * .00), This significant decrease is 
further evidence that severity of asthma lessened in 
smokers’ children when they were exposed to fewer 
cigarettes. Fourth, the pattern of use of another class 
of medication may also have changed, that of the beta- 
agonist bronchodilators. We have no data oni these 
bronchodilators specifically, but'this was the class of 
medication most commonly used by the patients that' 
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had'been referred to us. and medication use is reflected 
in the asthma score (Appendix). When comparing the 
ifcter with the earlier time period, the asthma score 
decreased' significantly in children of smokers, but 
increased slightly in the children of nonsmokers, the 
children who made up the large majority of our sub* 
jects. Fifth, it is possible that parents underestimated 
the number of cigarettes to which they exposed their 
children each day, particularly during the later penod. 
We do not think that untruthful reporting caused a 
serious bias because 7-year-oid children are nowadays 
usually well aware of the harmful 1 effects of smoking 
and are quick to correct their parents* estimate if the 
reported number of cigarettes is falsely low. As well, 
a highly significant'correlation occurred between the 
number of cigarettes reported and the spirometric test 
results. Sixth, we have no objective data on the fre¬ 


quency of viral respiratory' infections, but we did in¬ 
quire about the frequency of colds. These were re¬ 
ported to be slightly more frequent in the Idler than 
in the earlier penod in smokers* children'. 

^ffhert is evidence that since 1986 an increasing 
awareness of the harmful effects of secondhand smoke 
has caused parents to smoke fewer cigarettes when 
withitheir asthmatic children, and that the resulting 
decrease in exposure has been associated! with a 
r&^d improvement in the severity of asthma of the 
soakers* children who have been referred to our 
C&tL 

We thank Janice Fuller. RN. for asking the standardized 
questions. Mrs. Huguctic Brown and Mrs. Radana Vaughan 
for performing the tests, and Mr. Ronnie Sizto for computer 
programming. 


APPENDIX: Asthma score* 


Score 

History 

0 

1 

2 

3 

4 

Parcni*5 assessment of seventy 

None 

Mild' 

Moderate 

Severe 


Wheezing. number of days 

None 

1-3 

4,182 

1183-365 


Medication, number of days 

None 

1-3 

4-30 

31-182 

183-365 

Conicostcroid medication 

None 



Yes 


Wheezing on exertion 

None 

Yes 





•Numeric score indicating severity assigned to each feature in the history. 
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Defective antipneumococcal polysaccharide 
antibody response in children with recurrent 
respiratory tract infections 



Lieke A. M. Sanders, MD, Ger T. Rijkers, PhD, Wietse Kuis, MD, PhD, 
Annemarie J. Tenbergen-Meekes, MSc, 

Babette R. de Graeff-Meeder, MD, PhD, Idske Hiemstra, MD, and 
Ben J. IVL Zegers, PhD Utrecht, The Netherlands 

Background: Recurrent pyogenic infections arc knmvn to occur in patterns with an impaired 
response to polysaccharide antigens. Wr investigated the occurrence of deficient responses to 
pneumococcal capsular polysaccharides in patients with recurrent respirators tract und 
recurrent systemic infections . 

Methods: Forty-five patients * } .7 to 17. / years of aye, were immunized with 23-valcnt 
pneumococcal polysaccharide \xiccine. Antibody levels to seven pneumococt al serotypes (3. ^. 
6.4. 9X. M. I9F. 23F) were determined byELISA before and after immunization. In addition, 
patients received a booster immunization with diphtheria toxoid, tetanus toxoid: and 
poliomyelitis virus vaccine. 

Results: Thirn-five patients had minnal serum immunnylnhulin levels. Five-of'these patients 
tJJ** i had low antipneumococcal preimmunization antibody levels wul failed ti> respond to 
pneummoccal vaccination, whereas the response to booster immunization with protein anti yens 
was appropriate. Three patients were younger than 3 years old. and one had a family htston of 
lgG2 deficiency. Low f ?G developed in a fifth patient during fnllow-up. Ten patients, had a 
humoral immunodeficiency. Seven , of these patients failed to respoiul to pneumococcal' 
vaccination. 

Conclusions: We conclude that a defective immune response to polysaccharide antipens in 
patients requires long-term follow-up in distinguish transient maturatinnal delay from a 
persistent selective impaired response to polysaccharide antigens, which on occasion may 
precede the development of humoral immunodeficiency disease. (J ALLERGY Cus ImmuhOL 

1993:91:110-9.) 

Key words: Pneumococci, antepolysaccharidc antibodies, respiratory tract. Fallot, 
immunodeficiency, cell wall polysaccharide, otitis 



From the Department of immunology. University Hospital for Chil¬ 
dren and Youth, *‘Hei Wilheltnina Kindemekenhuis." Utrechu 
The Netherlands. 

Received for publication March 31. 1992 

Revised July 10. 1992 

Accepted for publication Sept. 2. 1992. 

Reprint requests: E. A. M. Sanders. University Hospital for Chil- 
dren and Youth. "Hei Wilhelhiina Kmderziekenhuis.** Ocpan- 
ment of Immunology. P. 0. Box 18009; 3501 CA Utrecht. The 
Netherlands 
1/1/42051 

110 


The development of antibodies to polysaccharides 
of encapsulated bacteria such as Streptococcus pneu¬ 
moniae and Haemophilus influenzae type b in early 
life is much poorer than to proteins. For many poly¬ 
saccharide antigens, adequate antibody titers are not 
attained until the age of 18 io 24 months or later after 
infection or vaccination with polysaccharide vac- 
cines. 1 ** The key component of the host defense 
against encapsulated bacteria is opsonophagoevtosis 
of the microorganism for which the presence of spe¬ 
cific anticapsular antibodies, complement and phago- 
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Infante-Rivard, C., "Childhood Asthma and Indoor Environmental 
Risk Factors," American Journal of Epidemiology 137(8): 834-844, 
1993. 

In this case-control study, the authors studied the possible 
relationship between various environmental factors and the incidence 
of asthma among 3- and 4-year-old children. Cases were 457 children 
who had been diagnosed for the first time with asthma upon an 
emergency room visit. Controls were chosen from family allowance 
files and were matched with children on age and census tract. The 
childrens’ parents were interviewed by telephone, and a subsample 
of children was selected to wear a nitrogen dioxide monitoring 
badge for a 24 hour period. The authors reported that "after 
personal susceptibility factors were controlled for, the following 
were independent risk factors for asthma: the mother's heavy- 
smoking (odds ratio (OR) = 2.77, 95% confidence interval (Cl) 1.35- 
5.66). . ." However, the authors also reported that the presence 
of other smokers in the household was "not quite significant (OR = 
1.82, 95% Cl 0.98-3.38)." 
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Childhood Asthma and Indoor Environmental Risk Factors 


M 


I i 


Cteire Infante-Rivard 


Ih a case-control study carried out in Montreal, Quebec, Canada, between 1988 and 
1990, indoor environmental factors were studied in relation to the incidence of asthma 
among 3- and 4-year-old children. Cases {n = 457), whose parents were recruited at a 
hospital emergency room, were children who had a first-time diagnosis of asthma 
(International Classification of Diseases, Ninth Revision, code 493) made by a pediatri¬ 
cian. Controls (n = 457) were chosen from family allowance files and were matched 
with case children on age and census tract. A telephone interview was administered to 
the children’s parents. A 20% feasibility subsample was chosen to wear a nitrogen 
dioxide monitoring badge during a 24-hour period. Multiple conditional logistic regression 

8 ysis showed that: after personal susceptibility factors were controlled for, the 
wing were independent risk factors for asthma; the mother’s heavy smoking (odds 
' (OR) = 2.77, 95% confidence interval (Cl) 1l35-5.66), use of a humidifier in the 
child’s room (OR = 1.89i 95% Cl 1.30-2.74), and the presence of an electric heating 
system in the home (OR = 2.27, 95% Cl 1.42-3.65) j The presence of other smokers in 
the home was not quite significant (OR = 1.82, 95% Cl 0.98-3.38). A history of 
pneumonia, the absence of breast feeding, and a family history of asthma were also 
significant risk factors. In a separate unmatched multivariate analysis of subjects who 
had worn the nitrogen dioxide badge, there was a dose-response relation between 
nitrogen dioxide (in parts per billion) and asthma* These results confirm the role of 
susceptibility factors in asthma and show that indoor environmental factors contrioute 
to the incidence of asthma. Am J Epidemiol 1993;137:834-44. 

air pollutants; asthma; child; environment; household articles; nitrogen dioxide; tobacco 
smoke pollution 


Concern has arisen in recent years about 
indoor air pollution as a risk factor for 
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ppb, parts per billion. 
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asthma (;1), Pollutants in the home are nu¬ 
merous, and their sources, such'as tobacco 
smoking, are encountered frequently. More¬ 
over. the energy crisis of the 1970s provoked 
changes in the way houses are insulated and 
built; one consequence is that air exchange 
rates in energy-efficient “tight" and “super- 
tight” homes are substantially reduced in 
comparison with those in older conventional 
homes. Finally, it is recognized; that most 1 
people spend 75-90 percent of their time 
indoors (2), a proportion that is likely to be 
greater in small children: 

Indoor environmental factors that have 
received the most attention in the past are 
tobacco smoke and directly or indirectly 
measured'nitrogen: dioxide, mainly from gas 
appliances. The present study considered 


834 


Source: https://www.industrydocuments.ucsf.edu/docs/xmvj0000 


20242280.95 




Childhood Asthma and the Indoor Environment 835 


these and other, less frequently studied po¬ 
tential risk factors for their relation to the 
incidence of asthma among 3- andi4-year- 
old children. The objective of the study was 
to estimate the contribution to asthma inci¬ 
dence of chemical, physical; and biolbgic 
indoor environmental factors, as well as 
family history of asthma and past infections, 
after accounting for personal susceptibility. 
A case-control study was carried out to meet 
this objective. 

MATERIALS AND METHODS 
Case ascertainment 

Cases were 3- and 4-year-old children with 
a first-time diagnosis of asthma made by a 
pediatrician. We chose this age group to 
avoid the problem of differential! diagnoses 
for asthma which' is more likely at younger 
ages, and to allow for a plausible but reason¬ 
ably short time period for risk factor assess¬ 
ment. Cases were recruited between January 
.988 and December 1990 at the emergency 
room of Hopital Sainte-Justine, the larger of 
two university-affiliated pediatric centers in 
Montreal, Quebec, Canada. A computerized 
roster is kept in the hospital’s emergency 
room which includes the age of the child, 
the discharge diagnosis, and the child’s med¬ 
ical record number. From this roster, 3-and 
4-year-oldi children with a diagnosis com¬ 
patible with any of those listed under Inter¬ 
national Classification of Diseases ; Ninth 
Revision, code 493 had their hospital med¬ 
ical records checked for previous attendance 
with a similar diagnosis. Known (previously 
diagnosed)' cases were rejected! A second 
screening for eligibility took place when the 
parents were asked whether the child- had 
ever been diagnosed by a physician as having 
asthma. An additional criterion for eligibil¬ 
ity was that the child reside in the greater 
Montreal region. 

Control ascertainment 

Controls were children of the same age (± 

month):and the same census tract (in the 

oan area) or postal code (in the rural area) 
as the case at the time of diagnosis. A census 


tract is defined in the Canadian Census Dic¬ 
tionary (3) as a small geostatistica 1 unit in¬ 
cluding a mean of about 4,000 persons with' 
maximum economic and social homogene¬ 
ity. In rural areas surrounding the city, a 
postal code area indicates a region served by 
the post office or the postal branch. Controls 
were chosen from computerized family al¬ 
lowance files for the target region. The fam¬ 
ily allowance is a government stipend 
awarded to all families with children. Eligi-. 
bility for the family allowance program is 
based on the following: a child must be less 
than 18 years of age and must reside in 
Canada, In addition, at least one parent 
must be a Canadian citizen, a person admit¬ 
ted to Canada as a permanent resident ac¬ 
cording to the terms of the law, or a person 
who has been admitted to the country as a 
visitor or who is holding a visiting permit 
for at least 1 year, and whose revenue is 
taxable (4). For reasons of cost, the latest 
available files from 1987 were used during 
1988 and ; most of 1989. The 1989 files were 
used until the end of the study in 1990. All 
children who were eligible on the basis of 
age and census tract or postal code were 
enumerated from li to n. To choose the first 
control, we randomly generated a number 
between^ I and n. If, based on a search of 
readily accessible sources of information on 
addresses and telephone numbers, this con¬ 
trol was not available, the procedure was 
‘ repeated. 

Data collection 

The list of potentially eligible cases and 
controls was given to a first interviewer, who 
contacted the parents to confirm that the 
case was one with a first-time diagnosis by a 
physician and that the control had had no 
previous diagnosis of asthma made by a 
physician. If the parents were willing to par¬ 
ticipate, an appointment for the interview 
was made. A telephone interview was con¬ 
ducted by a second interviewer who was 
blind to the case/control status of the child. 
The interview had to take place for both' 
cases and controls within 1 month of the 
case child’s visit to the emergency room. 
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The questionnaire measured potentiaHrisk 
factors in yearly periods from birth to the 
time of diagnosis. These factors were 
grouped into three categories. The first cat¬ 
egory was personal susceptibility factors, 
family history of asthma, and past infectious 
diseases: the child's allergies, e.g., to food or 
clothing; parental and sibling asthma; and 
history of eczema, pneumonia, and tonsil¬ 
lectomy. The second category, environmen¬ 
tal exposures in the home of a chemical 
nature, included maternal and paternal 
smoking; other smokers in the home; expo¬ 
sure to gas cooking appliances, kerosene 
space heaters, insulation material, and a fire¬ 
place or wood stove; and year of home con¬ 
struction. Other environmental factors of a 
physical nature were type of home heating 
system; whether the house contained a cen¬ 
tral humidifier, air purifier, or air condition¬ 
ing; and whether a humidifier was used in 
the child's room. Other biolbgic factors as¬ 
sessed included family pets, wall-to-wall car¬ 
peting, the amount of dampness on the win¬ 
dows, and occupant density per room. 

In addition, during the winter months, 
mostly the winter of the last study year, a 
subsample of 20 percent of study parents 
were asked to have their children' wear a 
passive nitrogen dioxide monitoring badge 
(5) for 24 hours as part of a feasibility study. 
The main sources of emission of nitrogen 
dioxide in the home are gas stoves, gas- and 
kerosene-fueled space heaters, and, to a 
lesser extent, tobacco smoking (6). Accord¬ 
ing to our instructions, the badge could 
either be worn by the child when he or she 
was awake and playing or left ini the room 
white the child was steeping: Alii consecu¬ 
tively interviewed parents during that study 
period were asked to use the badge, regard¬ 
less of the child’s case/control status. 

Nitrogen dioxide from the filter badge was 
analyzed spectrophotometrically in parts per 
billion (ppb). The sensitivity of the badge 
was 66 ppb per hour, and ini one study it 
was reported to have a precision of 5,9 per¬ 
cent (mean percentage difference, ini ppb, 
between replicate measures; standard devia¬ 
tion, 5.4 percent) (7). The child’s case/con¬ 
trol status was unknown to the laboratory 


personnel who conducted the tests. The ni¬ 
trogen dioxide results, ini ppb, were catego¬ 
rized as follows: <0.5, 0.5-10, >10-15, and 
>15. 

The third category included information 
on other personal and social factors such as 
the sex of the child, mothers and! father’s 
educational level (elementary school, highi 
school or equivalent, college or equivalent, 
and postgraduate schooling), and breast 
feeding. 

Some of the environmental exposures, 
such as type of heating and the presence of 
cooking appliances, wood stoves, fireplaces, 
central air conditioning, and central humid¬ 
ifiers, were also ascertained for any day-care * 
center attended by the child; where applica¬ 
ble. | 

i 

Statistical analysis | 

I 

Conditional logistic regression (8) was j 
used to analyze the matched data sets 
(EGRET package; Statistics and Epidemi- i 

ology Research Corporation, Seattle, Wash¬ 
ington). Odds ratios and their 95 percent j 
confidence intervals were estimated. All sta- i 
tistical tests were two-sided. All variables 
were defined as categorical indicators. Cat- i 

egories were defined a priori. The indepen- ; 

dent contribution of each variable was as¬ 
sessed after controlling for personal suscep- j 

tibility factors such as history of allergies and j 
eczema. A multivarite model 1 was developed 
that included all variables except those re- i 
lating to insulation materials and the year of ] 
construction of the first home inhabited by 
the child, since parents often'could not pro¬ 
vide information on these factors. Nitrogen 
dioxide was not included either, because 
only 140 subjects had their child wear the 
badge as instructed: However, using the 140 
subjects with nitrogen dioxide measure¬ 
ments, an unconditional logistic regression 
analysis was conducted that included nitro¬ 
gen dioxide and all of the variables that 
made an independent contribution in the 
conditional multivariate model. 

Response 

There were 631 confirmed eligible case 
children; parents of 627 were successfully 
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interviewed, and four families refused to 
participate. However, 457 cases were used 
in the analysis because the controls for 170 
of the cases could'not be interviewed within 
1 month of case ascertainment. This was 
mostly due to a delay in receiving and diffi¬ 
culty reading the computer tapes of the fam¬ 
ily allowance files at the beginning of the 
study and during the study’s second year. 
Cases not included in the analysis were sim¬ 
ilar to those included with respect to age and 
sex distribution, the proportion with past 
allergies, and: mother’s smoking. On the 
other hand, we had to approach 1,188 fam¬ 
ilies to obtain interviews from 457 controls: 
598 families were no longer living at the 
address listed in the files, 53 had a confiden¬ 
tial telephone number, 49 were known cases 
of asthma, 21 refused to participate, and 10 
were not fluent in French or English. 

Parents of 82 cases and 102 controls (20 
percent of the study subjects) were asked if 
aey would have their child wear the passive 
monitoring badge. Parents of two cases and 
five controls refused, and parents of 61 cases 
(61/80, 76.2 percent) and 79 controls (79/ 
97, 81 A percent) returned the badge. 


RESULTS 

All results for environmental factors (ex¬ 
cept for nitrogen dioxide, as explained 
above) are based on the presence or absence 
in the home of a given risk factor throughout 
the period between birth and the case’s cal¬ 
endar date of diagnosis. 

Child allergies (odds ratio (OR) = 1.88, 
95 percent confidence interval (Cl) 1.27- 


2.77) and eczema (OR = 2.06, 95 percent 
Cl 1.37—3 l 10), each adjusted for the other, 
were independent risk factors for asthma. 
The percentages of parents and siblings with' 
asthma and the prevalence of past infectious 
diseases for cases and controls are shown'in 
table I, along with matched odds ratios ad¬ 
justed for child allergies and eczema. There 
were more cases than controls with a family 
history of asthma, as well as past pneumonia 
and tonsillectomy. All odds ratios were sta¬ 
tistically significant. 

Similar results for chemical, physical, and 
biolbgic factors in the home are shown in 
table 2. Slightly more case mothers than 
control mothers smoked, but the reverse was 
true for fathers. The adjusted odds ratio for 
a mother’s smoking more than 20 cigarettes 
daily in comparison with not smoking was 
increased, at 1.60; and was almost significant 
(p = 0:06). There were twice as many other 
smokers in the homes of cases as in the 
homes of controls, and the odds ratio asso¬ 
ciated with this variable was significantly 
increased. 

In analyses for which results are not 
shown, we derived a score based on the 
number of cigarettes smoked daily and the 
duration of the habit during the period be¬ 
tween birth and time of diagnosis. Since 
smoking habits did not vary much, this 
analysis did not substantially change the re¬ 
sults shown above. 

The odds ratios for nitrogen dioxide in¬ 
creased with each categorized level in com¬ 
parison with the baseline category. In the 
subgroup tested with the sampler, only six 
families had a gas stove. However, five of 
these six were in: the highest category of 


TABLE 1. Prevalence of a family history of asthma and past infectious diseases, matched odds ratios 
adjusted for allergy and eczema, and 95% confidence intervals among 457 cases diagnosed with asthma 
and 457 controls matched for age and area of residence, Montreal, Quebec, Canada, 1988-1990 


Factor’ 

Cases 

(n - 457X-/.| 

Controls 
(n - 457) {%) 

Matched 

odds 

ratio 

95% 

confidence 

interval 

Father with asthma 

8.7 

2.8 

2.86 

1.51-5.41 

Mother with asthma 

9.8 

5.2 

1.89 

T.12-3.19 

Siblings with asthma 

9.6 

5.4 

1.91 

1.15-3.19 

Tonsillectomy 

4.6 

11.7 

3.69 

1.46-9.36 

Pneumonia 

24.0 

8.3' 

3:31 

2.17-5.06 


* Factors are defined as yes versus no. 
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TABLE 2. Prevalence of indoor chemical, physical, and biologic factors, matched odds ratios adjusted for 
allergy and eczema, and 95% confidence intervals among 457 cases diagnosed with asthma and 457 
controls matched for age and area of residence, Montreal, Quebec, Canada, 1988-1990 


Factor* 

Cases 

(n - 457) {%) 

Controls 

(h«457)(%) 

Matcned 

odds 

ratio 

95% 

confidence 

interval 

1 

Mother smoking (cigarettes/day) 

0 

59.8 

63.3 

1.00 



>0 to <20 

30.2 

29.6 

1.11 

0.82-1.51 


>20 

9.9 

7.0 

1.60 

0:96-2.65 


Father smoking (cigarettes/day) 

0 

64.9 

60:2 

11.00 


ji 

>0 to <20 

32.9 

38.0 

0,80 

0.59-1.09 


>20 

2:2 

1.7 

1.20 

0.46-3.12 

i 

Other smokers in the home 

14.2 

7.2 

2.23 

1.37-3.63 

l 

NO,t (ppb) 

0 

24.5 

39.2 

1.00 


j 

>0.5 to <10 

18.0 

43.0 

0.75 

0*29-1.93 

| 

>10 to £15 

13.1 

10.1 

2.51 

0:75-8.35 

i 

>15 

44.2 

7.5 

10.54 

3.48-31.89 

i 

Gas cooking appliance 

6.6 

52 

1.33 

0.68-2:58 


Kerosene space heater 

2.0 

2.8 

0.67 

0.27-1.64 


Mineral wool insulationj 

86.6 

80.1 

1.67 

0.98-2.85 


Urea formaldehyde foam 
insutatJOn§ 

2.2 

1.9 

1 26 

0.31-5.17 

1: 

1 J : 

Fireplace 

21.4 

24.3 

0:82 

0.58-1.17 

\ 

Wood stove 

16.6 

17.7 

0.91 

0*62-1.32 

i : 

Year of construction of first 
home inhabited by the 
child I 

After 1970 versus before 

53.4 

45.4 

1.48 

111 0-1.99 

l 

r 

i 

f 

[ 

After 1980 versus before 

20.7 

14.0 

1.54 

1.04-2.29 

l 

Electric heating system 

86.2 

75.9 

2:02 

1.38-2.94 

f 

Central humidifier 

8.5 

11.8 

0:67 

0.42-1.07 

i 

Central air purifier 

14.9 

15.6 

0.99 

0i58-1.69 


Central air conditioning 

6.7 

9:4 

0.68 

0:41-1.13 


Humidifier in child's room 

67.6 

55.8 

1.73 

1.28-2.34 


WdlMo-wafl carpets 

56i5 

55.3 

1.03 

0.71-1.50 


Dampness on windows 

63.6 

67.9 

0.85 

0.58-1.26 


Occupant density <1 person/ 
room 

77.9 

81.6 

0:79 

0.55-1.12 


Pets 

43.7 

43.5 

1.05 

0.79-1.38 



" Factors are defined as yes versus no if not otherwise specified, 
t Based on 61 cases and 79 controls; odds ratio is unmatched. 

* Based on 202 cases and 221 controls; odds ratio ts unmatched 
§ Based on 185 cases and 216 controls; odds ratio rs unmatched. 
| Based on 365 cases and 370 controls. 


nitrogen dioxide measurements. The mean 
ppb value for nitrogen dioxide in the 134 
homes without a gas stove was 9:20 (stan¬ 
dard deviation, 7.57); in the six homes with 
a gas stove, it was 17.16 (standard deviation, 
8.26). 

There was no notable difference betweeni 
cases and controls with regard to the preva¬ 
lence of other sources of chemical emissions, 
such as gas cooking appliances, space heat¬ 
ers, insulating material, fireplaces, and wood 


stoves. Recently built houses could be 
sources of more chemicals than older ones; 
in this study, the risk of developing asthma 
was greater if the first home inhabited by, 
the child was built more recently than if it' 
was built earlier. 

Eighty percent of all study parents re¬ 
ported having a centralized electric heating 
system in the home, but more cases were 
exposed to it than controls; a twofold in^ 
creased risk was associateds with having such 


s 
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a system in comparison with not having one. 
Among the other factors listed in table 2, 
only the presence of a humidifier in the 
child’s room prior to the time of diagnosis 
was significantly associated with asthma. 

Tabid 3 shows the association of other 
personal and socioeconomic factors with 
asthma. Mother’s higher education was a 
statistically significant risk factor for asthma, 
and control mothers breast-fed their child 
slightly more often than case mothers did. 
Not shown in the table is the distribution of 
cases and controls according to language 
spoken at home: among case families, 85.1 
percent spoke French, 3.1 percent spoke En¬ 
glish, and * 11.8 spoke another language. 
Among control families, these percentages 
were 80.5, 11LS„ and 7.7, respectively. 
Among mothers of cases, 4.6 percent were 
20 years of age or less, as compared with 1.9 
oercent among mothers of controls. Among 
case mothers, 76.f percent were born' in 
Quebec, 6.7 percent were bom in the West 
Indies, and 2 percent or less were bom in 
each of 15 other regions. Among controls, 
80.9 percent of mothers were from Quebec. 
3i9 percent were from the West Indies, 3.7 
percent were from Western Europe, and less 
than 2 percent' were from each one of 13 
other countries. 

In the final conditional logistic regression 
model, all variables from the above tables, 
except the ones related to insulation mate¬ 
rials, year of home construction, and nitro¬ 
gen dioxide, were entered into the model. 
Variables which made an independent con¬ 
tribution (p < 0.05) and those which were 
marginally significant {p < 0.10) are shown 
in tabid 4. 


Father and sibling asthma were indepei> 
dent risk factors for asthma^ as was a past 
history of pneumonia. Having had a tonsil¬ 
lectomy was associated with an increased 
risk (OR = 2.83) that was marginally signif¬ 
icant {p < 0.06). A mother’s heavy smoking 
contributed significantly to the incidence of 
asthma (OR = 2:77), and the presence in 
the home of smokers other than the parents 
was associated with an odds ratio of 1.82. 
which did not quite reach statistical signifi¬ 
cance (p ■= 0.056). Among the other envi¬ 
ronmental factors, two were associated with 
increased and 1 statistically significant odds 
ratios: the presence of a humidifier in the 
child’s room (OR = 1.89) and having an 
electric heating system in the home (OR = 
2.27). Finally, the absence of breast feeding 
significantly increased a child’s risk of 
asthma. The mother’s having a university 
education was a marginally significant risk 
factor (p < 0.07), whereas the presence of 
central air conditioning was a protective fac¬ 
tor. likewise marginally significant (p < 
0.08). 

Multivariate unconditional logistic regres¬ 
sion was carried out for the 140 subjects who 
had nitrogen dioxide measurements; the 
analysis included nitrogen dioxide and the 
variables retained in' the final conditional 
model. The odds ratios for the nitrogen diox¬ 
ide categories (defined as >0.5-10, >10-15> 
and >15 ppb, in comparison with a zero 
level) were 0.95 (95 percent Cl 0:31-2.95), 
3i85 (95 percent Cl 0:92-16.09), and 19.87 
(95 percent Cl 4.75-83.03), respectively. 

Among ail study children, 52.8 percent 
attended dav-care centers dunng the study 
period; thus, our power to detect associa- 


TABLE 3. Prevalence of other personal and socioeconomic factors, matched odds ratios adjusted for 
allergy and eczema, and 95% confidence intervals among 457 cases diagnosed with asthma and 457 
controls matched for age and area of residence, Montreal, Quebec, Canada, 1988-1990 


Factor- 


Cases Controls 

[n - 457)1%) ( n - *37) (%) 


Matched 

odds 

ratio 


95% 

confidence 

interval 


Male 

55.8 

54.0 

1.02 

0.78-1.33 

Mother has university 
education 

23:7 

17.8 

1.49 

1:03-2.13 

Father has university 
education 

28,2 

24.1 

1.21 

0.87-1.63 

No breast feeding 

50:9 

47.0 

1.24: 

0.93-1.64 


’ Factors are defined as yes versus no. 
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TABLE 4. Final conditional logistic regression 
model* tor the analysis of nsk factors among 457 
cases diagnosed with asthma and 457 controls 
matched for age and area of residence, Montreal, 
Quebec, Canada, 1988-1990 


It i 


Factorf 

Oods 

ratio 

95% 

confidence 

interval 

Child is allergic 

2.52 

11.50-4.21 

Child had eczema 

1.68 

1:01-2.81 

Asthma in lather 

2.39 

1.13-5.04 

Asthma in siblings 

226 

1.19—4.29 

Child had pneumonia 
Child had tonsillec- 

3.12 

1.92-5.09 

tomy 

2.83 

0.92-8.71 

Mother smoking (ciga- 



rettes/day) 

>0 to <20 versus 0 

1.16 

0:77-1.76 

>20 versus 0 

Other smokers in the 

2.77 

1.35-5.66 

home 

1.82 

0.98-3.38 

Humidifier in chad’s 



room 

1.89 

1130-2.74 

Electric heating sys¬ 



tem 

2.27 

1.41-3.65 

Central air conditioning 
Mother has university 

0.56 

0.29-1.08 

education 

1.60 

0.96-2.67 

No breast feeding 

1.47 

1.02-2.13 


£ 


* AH variables from tables 1-3 are present in the model 
(except NOj, insulation material, and year ofi construction of 
the house), but only the odds ratios wth p values <0.10 are 
shown. 

t Factors are defined as yes versus no, unless otherwise 
specified. 


tions between asthma and environmental 
exposures encountered in day-care centers 
was limited. Indeed, none of the estimated 
odds ratios were statistically significant. 
However, among cases and controls attend¬ 
ing their first day-care center, the risk of 
asthma was increased when the day-care 
center had an electric heating system in com¬ 
parison with other systems (OR = 1.32, 95 
percent Cl 0.81 -2.16); this was also the case 
for the second day-care center attended (OR 
= IL59-, 95 percent CH 0.69-3.65). 


DISCUSSION 

In the literature, there appears to be no 
other incident density case-control study of 
new cases of asthma diagnosed by pediatri¬ 
cians among 3- and 4-year-old children. Pre¬ 
vious studies were largely cross-sectional in 


design and included elementary school-aged 
children (generally aged 6-14 years) who, 
according to parental reporting, had asthma 
or a closely related respiratory problem such 
as wheezing or whistling, or had had some 
type of chest illness in the previous year. 
However, most of the potential risk factors 
for childhood asthma considered in the pres¬ 
ent report have been studied before. Aller¬ 
gies and eczema were considered as 
manifestations of atopy, which is strongly 
associated with'asthma in all age groups (9). 
History of asthma in the family was an 
independent' risk factor in these data, and 
this is generally consistent with previous 
findings (10-17), This was also true for 
pneumonia in infancy (11 i— 13, 18, 19) and 
tonsillectomy (19). 

Many studies have shown a statistically 
significant relation between passive smoking 
and childhood asthma (10, 15, 20, 21-28); 
but more have not (12-14, 16, 18, 19, 29- 
34). Often, a single variable was used, such 
as the presence or absence of parental smok¬ 
ing or the presence of one or two smokers, 
whereas in the present study, the mother’s 
and father's lfevels of smoking were analyzed 
separately, in addition to the presence or 
absence of other smokers (often baby-sitters) 
in the home. Increased risks in this study 
may be due to children being younger and 
belbnging to a narrower age group than chil¬ 
dren in most previous studies and to the 
physician diagnosis of disease, which is likely 
to have been much more uniform'than that 
in any other study. 

Reduced efficacy of lung defenses and 
airway injury have been postulated as mech¬ 
anisms for the effects of nitrogen dioxide on 
respiratory health (35). From clinical stud¬ 
ies, the short-term effects of nitrogen dioxide 
on asthmatics are not well characterized, 
although decrements in lung function have 
been observed. In epidemiologic studies, the 
focus has mainly been on exposure to nitro¬ 
gen dioxide in the home environment, and 
the results are inconclusive. Two studies 
found a significant association between gas 
cooking appliances and the prevalence of 
asthma in children (21, 28), but other studies 
did not (12. M5, 18, 23, 24, 31-33, 36, 37). 
When quantitative area sampling measure- 
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merits of nitrogen dioxide were made in the 
home using-diffusion tubes (22, 34, 37, 38), 
only once was there an association between 
nitrogen dioxide in the living room and 
childhood asthma (22). These inconsistent 
results are probably due to misciassification 
of exposure and outcome and to small study 
sizes (35)i The probability of misclassifica- 
tioni of residential exposure to nitrogen diox¬ 
ide has recently been documented (39): It 
was shown to depend on the number of 
samples taken and on the categories used to 
classify results. Having a lesser number of 
samples was associated with substantial var¬ 
iability when true mean exposure was 
greater than 15 ppb. 

Given' these results, misciassification of 
exposure is likely to have occurred in the 
present study, wherein only, one sample was 
taken on a subset of 140 subjects. However, 
a dose-response relation was suggested. This 
may be due to the use of a personal sampler 
s opposed to the use of a static sampler in 
previous studies* and to the likelihood that 
younger children are more susceptible to 
increased levels of nitrogen dioxide. In the 
study by Neas et ah (37), where repeated 
nitrogen dioxide measurements were made 
in different rooms with Palmes’ passive dif¬ 
fusion tubes, the average nitrogen dioxide 
value for a household without a major in¬ 
door nitrogen dioxide source was 8.6 ppb 
(standard error, 0.2), whereas it was 23.5 
ppb (standard error, 0*4) in homes where a 
major source existed. These results are quite 
comparable to those of the present study. 

Other studies with different measures of 
home dampness have consistently found an 
association with' asthma (28, 32, 40-43),. 
with one exception (34). Dampness on win* 
dows was the variable used in the present 
study, and it was probably too vague a mea* 
sure. Occupant density as a measure of 
crowding was not significant in this study or 
in many others (18, 20, 32, 33 ; 38 )j Pets are 
considered a definite risk factor for asthma 
by clinicians (44); thus, it was surprising to 
find that only a few studies asked about their 
-esence (14, 28, 33* 38, 40). Moreover, 
ither in the present study nor in any of 
the previous studies was there an association 
between the presence of pets and the inci¬ 


dence of asthma. In this study, at lfeast, the 
young age of the subjects may explain the 
negative finding, since younger children may 
not have had the time to be sensitized. 

An interesting finding of this study is that 
the use of a humidifier in the child’s room 
prior to diagnosis of asthma was strongly 
associated with the development of asthma. 
One could interpret these findings as an 
effect rather than a cause; that is, children 
with past allergies or past episodes of infec¬ 
tion have had previous medical care, and 
their parents may have been urged to buy a 
humidifier. Thus, the humidifier use would 
simply be a proxy for respiratory symptoms 
that were not yet recognized as asthma* 
However, we adjusted in the analyses for 
personal susceptibility, past infections, and 
family history. Moreover, in the subgroup 
of 507 children without any allergies or past 
infections, the unmatched odds ratio for 
asthma associated with having a humidifier 
in the child’s room was 1.57 (95 percent Cl 
1.07-2.31). 

In another Canadian study, Dekker et al. 
(28) reported an increased odds ratio asso¬ 
ciated with the use of a humidifier in the 
home, but it seems that this variable was use 
of a central humidifier. In Montreal, winters 
are long and very cold, and heating systems 
work continuously; as a result, indoor air is 
often dry. There is a belief among the lay 
public that some humidity is necessary for 
avoiding respiratory illness in children. We 
can only speculate about the mechanism by 
which' a humidifier may be a risk factor for 
the development of asthma. Growth of bio¬ 
logic agents in the ducts of the humidifier is 
one possibility (45, 46). It is also possible 
that a humidifier could increase the level of 
house dust mites implicated in the develop* 
ment of asthma (47), since the conditions 
for their growth are similar to those for fungi 
(48). However, the outdoor climatic condi¬ 
tions favoring the growth of mites are high 
humidity and moderate temperature (49); 
and these conditions are rarely met in 
Montreal; 

Although an electric heating system was 
never found to be significant in any of the 
few studies that have considered it as a po¬ 
tential! risk factor for childhood asthma (21, 
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24, 28, 33, 40), it was an independent risk 
factor in this study. Unfortunately, sample 
size became too small to determine whether 
the delivery, of heat throughi forced air, ra¬ 
diant heat, or water radiators modified that 
effect. 

It is not clear why the present study did 
not find that boys were at increased risk of 
asthma because manv previous studies did 
(12, 19, 22, 25, 50), although. not all (20). 
Finally, contrary to most studies (14, 19, 25, 
40, 50, 51), the present study showed an 
association between asthma and breast feed- 


In conclusion, this incident density case- 
control! study showed that even after ac¬ 
counting for personal susceptibility, family 
history, past infections, and factors related 
to the indoor environment contribute signif¬ 
icantly to the incidence of asthma. For fu¬ 
ture studies to have a greater impact on 
public health, it will be necessary ta assess 
exposure-response relations and to relate 
findings to suggested protective standards. 
Obtaining reliable quantitative measure¬ 
ments will be the challenge to future studies. 


W 


Kv 

I !! 1 


ing. Only one other study reported that 
breast feeding was a protective factor (I9 )j 
T he younger age of our study subjects is a 
likely explanation for these discrepancies. 
Indeed, the protective effect may not last 
beyond early infancy. 

Misclassification of outcome is a potential 
concern in most studies of childhood 
asthma, including this one. However, had 
many cases not been asthmatics and many 
controls underdiagnosed, it is unlikely that 
the study would have shown increased risks 
for markers of atopy, family history, and 
previous infections. Potential selection bias 
needs to be addressed. Controls living in the 
same census tract were considered a reason- 
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The authors of this study measured urinary cotinine levels in 199 
children with asthma. One-hundred-forty-five children also 
underwent pulmonary function testing. Parents of the children 
were asked to fill out questionnaires regarding the children's 
exposure to parental smoking. The authors reported that acute 
exacerbations of asthma increased with exposure to ETS, whether 
the exposure was reported by a parent or based on cotinine level 
in the urine. The authors reported relative risks of 1.8 [95% Cl: 
1.4-2.2] for reported exposure by parents and 1.7 [95% Cl: 1.4- 
2.1] for exposure based on cotinine level. The authors reported 
that pulmonary function performance also decreased as the estimated 
exposure increased. The authors concluded that "measurement of 
urine cotinine levels provides further evidence of an association 
between exposure to environmental tobacco smoke and pulmonary 
morbidity in children with asthma." 
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ASSOCIATION BETWEEN EXPOSURE TO ENVIRONMENTAL TOBACCO SMOKE AND 
EXACERBATIONS OF ASTHMA IN CHILDREN 


Barbara A. Chjlmonczyk., M.D., Luis M. Salmun, M.D., Keith N. Mecathlin. M.D., 

Louis M. Neveux, B.S., Glenn E. Palomaki, B.S., George J. Knight, Ph.D., Andrea J. Pulkkinen, M.S., 

and James E. Haddow, M.D. 


Abstract ; Background Exposure to environmental!to¬ 
bacco smoke, as reported by parents, has been linked to 
diminished pulmonary function and more frequent exacetr 
bations of asthma in children with, the disease. Further 
insight into this association might be gained by using urine 
cotinine levels to measure actual exposure. 

Methods • We measured unne cotinine levels in 199 
children with asthma; 145 also underwent pulmonary- 
function studies. A parent answered questions about each 
child's exposure to environmental tobacco smoke. Acute 
exacerbations of asthma during the preceding year were 
documented! through, blinded review of medical records, 
Possible confounding factors were accounted for by the 
use of multivariate analysis and by comparisons of serum 
theophylline levels in exposed and unexposed children. 

Results , The median urine cotinine levels were 5.6 ng 
per milliliter inithe 116 children reported not to have been 
exposed to tobacco smoke, 13.1 ng per milliliter in the 53 
children'exposed to cigarette smoking by the mother or 
other, persons, and 55.8 ng per milliliter in the 30 children 

A STHMA is the most common chronic lung dis- 
jT\ order in children; it afTects approximately 2 mil¬ 
lion to 5 million children in the United States. Ex¬ 
posure to environmental tobacco smoke has been 
reported to affect children with asthma adversely in a 
variety of wavs; its effects include a decrease in pulmo¬ 
nary function J* 3 an increase in airway reactivity, 1 * 6 
and an increase in the frequency of visits to the emer¬ 
gency room, for treatment of acute exacerbations of 
asthma. 7 Three studies have suggested that children 
exposed to environmental tobacco smoke may have a 
higher-than-average risk of asthma. 8 ‘ 10 

To date, the published studies that have examined 
the consequences of exposure to environmental tobac¬ 
co smoke in children with asthma have relied exclu^ 
sively on parents' reports of their smoking habits. 
Even reliable parental reports of exposure to environ¬ 
mental tobacco smoke could be relatively inaccurate, 
However, as a measure of children’s actual inhalation 
of such smoke. Although this inaccuracy is not likely 
to interfere with analyses comparing exposed and un¬ 
exposed groups, it could make it difficult to detect 
a dose-response relation. If cotinine measurements 
were found to be consistent with parental) reports of 
children’s exposure to environmental! tobacco smoke, 
this measurement could provide additional validation 
for published, studies that have linked reported expo¬ 
sure to pulmonary^ morbidity. Moreover, if a dose- 
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exposed to cigarette smoking by the mother, and other 
persons. Acute exacerbations of asthma increased with, 
exposure, whether such exposure was reported by a par¬ 
ent or identified on the basis of the cotinine level; the rela- 
tive^risks for the highest as compared with .the lowest ex¬ 
posure category were 1.8 (95 percent confidence interval, 
H4$? 2.2) for reported exposure and 1i7 (95 percent confi¬ 
dence interval; 1.4 to 2.1) for exposure indicated by coti- 
nite levels. The forced expiratory volume in one second 
(FEVJ, the forced expiratory flow between 25 and 75 per¬ 
cent of vital capacity, and the ratio of FEV, to forced!vital 
capacity also decreased with increases in both measures 
of exposure. 

Conclusions , Measurement of urine cotinine levels 
provides further evidence of an association between expo¬ 
sure to environmental tobacco smoke and pulmonary mor¬ 
bidity in children with asthma. These data emphasize the 
need for systematic, persistent efforts to stop the expo¬ 
sure of children with asthma to environmental! tobacco 
smoke. (N Engl J Med 1993;328:1665-9.) 

-n4 

response relation were identified between morbidity 
and cotinine levels, this relation would strengthen the 
argument in favor of causality and lessen the possibiK 
icy that exposure to environmental tobacco smoke 
serves only as a marker for other environmental or 
socioeconomic factors. 

We used urine cotinine levels in addition to parental 
reports to examine these questions further in a pop¬ 
ulation of children who were receiving ongoing spe¬ 
cialized care for asthma. Cotinine, a metabolic deriva¬ 
tive of nicotine, is excreted in the urine and serves as 
an accurate, short-term quantitative measure of the 
intake of tobacco smoke. The circulating half-life of 
cotinine is approximately 24 hours. 11 * 12 In this study, 
pulmonary-function measurements and acute exacer¬ 
bations of asthma were the healthrrelated end points 
analyzed in relation to both parental reports of expo¬ 
sure to environmental tobacco smoke and urine coti¬ 
nine concentrations. 

Methods 

Study Population 

From February 20 through May 9. 1992. 204ichildren with asth¬ 
ma (age, 8 months to 13 vears) and the parents who accompanied 
them to routine visits at a large allergy-asthma practice in Port¬ 
land, Maine, were asked by the office staff whether they were will¬ 
ing to take pari in a clinical siudv. The study had been approved by 
the institutional review boards of the Foundation for Blood Re¬ 
search and the Maine Medical Center. A total ofl 199 pairs of chil¬ 
dren and parents agreed to participate, and the parents gave wmten 
consent! At enrollment; each parent filled out a questionnaire, and a 
urine sample was obtained from each child. Ifi addition to obtaining 
demographic data about the child, the questionnaire sought infor¬ 
mation on the following: the parents' occupations and years of edu¬ 
cation completed; the number of people in the household: the age at 
which the child was given a diagnosis of asthma; the child's current 


Source: https://www.industrydocuments.ucsf.edu/docs/xmvjOOOO 
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medication status; the child's school status: use of day care outside 
of the home; smoking at the day-care site, including an estimate of 
the amount; the current smoking status of the accompanying par¬ 
ent. including the number of cigarettes smoked per day and the 
estimated number of hours per week of smoking in the home; 
and the current smoking status of all others in the household, in¬ 
cluding the estimated number of cigarettes (or cigars or pipes) 
smoked per day. 

Pulmonary-function tests were also performed at enrollment in 
the 145 children who were capable of performing the forced expira¬ 
tory maneuver. All the children's medical records were reviewed in 
a blinded fashion to determine the number of acute exacerbations 
of asthma during the 12 months before enrollment and to obtain 
information about use of medications. Using published guidelines 
from the National!Heart, Lung, and Blood Institute, 13 we classified 
asthma as mild in 47 of the children (23.6 percent), moderately 
severe in 145 (72.9 percent), and severe in 7 (3:5 percent). 

Urine Cotinine and Creatinine Analyses 

Urine samples were frozen and stored to be analyzed in batches. 

The measurement of cotininc was performed with use of an iodine- 
125 competitive radioimmunoassay, the details of which have been 
previously reported.' 4 Creatinine was also measured in each sam¬ 
ple, with use of a commercially available kit (Sigma Diagnostics, St. 

Louis). 

Statistical Analysis 

Ih an earlier study, 1 * urine cotinine levels were found to be consis¬ 
tent with exposure to environmental tobacco smoke at a level of 10 
ng per milliliter (57 nmol per liter) or higher. Continuous variables 
were compared by t-test after appropriate transformations of the 
data. Categorical variables were compared with the chi-square test. 
Cotinine levels were corrected for the concentration of the urine by 
fitting the relation between the log cotinine level and the log creati¬ 
nine level, 1 * with use of a second-order curve. The dose-response 
relation between the two measures of exposure to environmental 
tobacco smoke and the results of the four pulmonary-function tests 
was assumed to be linear^ Stepwise multivariate linear-regression 
analysis was, therefore, used to estimate the extent of the change in 
pulmonary function associated with increasing levels of exposure. 

In this analysis we controlled fbr the mother's age and education 
level and the child’s age, sex, and attendance at day care. To allow a 
direct comparison between reported exposure and cotinine levels, 
the cotinine cutoff points were chosen to include the same number 
of children in each category of cocininc intake as dictated by the 
reported exposure categories. All analyses were performed with the 
BMDP statistical package. 17 

Results § 

.c 

Tabic I' compares selected characteristics of the 'o 
study population according to the presence or absence 
of reported exposure to environmental tobacco smoke. 
According to parental reports, 83 (42 percent)! of 
the children were exposed to environmental tobacco 
smoke. Boys predominated in both the nonexposed 
and the exposed categories. In households where ex¬ 
posure to environmental tobacco smoke was reported, 
the average age of the mothers was younger, they had 
fewer years of education* and children's enrollment in 
day care was more frequent. Urine cotinine measure¬ 
ments were significantly higher when exposure to en¬ 
vironmental 1 tobacco smoke was reported. 

Figure 1 shows urine cotinine concentrations in re¬ 
lation to exposure to environmental tobacco smoke as 
reported by the parents. The median cotinine concen¬ 
trations increased monotonicallv in the three defined 
categories (no exposure to environmental! tobacco 


Table 1. Characteristics of Children with Asthma, 
According to Parental Repons of Exposure to 
Environmental Tobacco Smoke.* 


CMASACTeiUTIC 

No 

Exrosuu 

Exrosuic 

P VaLUK 

No. of children 

116 

83 

— 

Percent boys 

75 

67 

0.3 

Percent in school 

82.6 

80.7 

0.7' 

Percent in day care 

18.1 

49.4 

<0.001 

Age ai enrollment (yr) 

7.4-Z.3 

7:6=2.9 

0.7 

Age at diagnosis (yr) 

40-2.8 

43=2.6 

0.6 

Mother's age at enroll- 

35.4=4.5 

33:1=6.3 

0.01 

ment (yr) 

Mother's education (yr) 

15.0=2.4 

13.0=1.8 

<0.001 i 

No. of people in house- 

4.2=0.9 

4 1 = 1.1 

0j6 

hold 

Urine coiinioc level 

5.6=0.337 

23.3=0.44t 

<0.001 


(ng/ml) 

"pfui-minus viimcs are means zSO. unless otherwise noted, 
m* median =SO of che loj, 0 ctxtcune kvel. To convert values for 
cotinine w nanomota per liicr. multiply by 5.7. 

smoke, exposure to smoking by the mother or ocher 
persons, and exposure to smoking by the mother and 
other persons). Of the 116 cotinine measurements in 
the group with no reported exposure to environmental! 
tobacco smoke, 100 were below 10 ng per milliliter, a 
level previously established as consistent with mini¬ 
mal exposure; except for l cotinine measurement of 40 
ng per milliliter (228 nmol per liter), the highest level 
in this group was 20 ng per milliliter (114! nmol per 
liter). Of the 30 cotinine measurements in the group 
with the highest reported level of exposure (smoking 
by the mother and other persons); all were above 10 
ng per milliliter, and all but 3 were above 20 ng per 



Figure 1. Relation between Reported Exposure to Environmental 
Tobacco Smoke and Urine Cotinine Concentrations in 199 
Children with Asthma. 

Urine cotinine concentrations (corrected for the creatinine con¬ 
centration) are represented on a logarithmic scale. Three mutual 
ly exclusive levels of exposure to environmental tobacco smoke 
reported by parents are shown. Solid arc!es identify children in 
day-care settings in which exposure to environmental tobacco 
smoke was reported. The honzontal line at 10 ng of cotinine per 
milliliter is an arbitrary demarcation point, above which exposure 
to environmental tobacco smoke was considered substantial. Me¬ 
dian cotinine levels are indicated for the three exposure levels. 

To convert values for cotinine to nanomoids per liter, 
multiply by 5.7. 
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milliliter. Cotinine measurements in the intermediate- 
exposure group (smoking by the mother or other per¬ 
sons) 1 were less consistent, indicating more variable 
intake of tobacco smoke. Reported exposure to envii- 
ronmcntal tobacco smoke in the day-care setting did 
not add measurably to the children’s cotinine lev- 
els, over and above household' exposure. Table 2 
shows the extent to which parental reports of expo¬ 
sure to environmental tobacco smoke correlated with 
measurements of cotinine in urine. Overall, when the 
cutoff level of 10 ng per milliliter was used for urine 
cotinine, the two methods agreed for 164 of the 199 
children. 

Table 3 demonstrates that, as reported exposure to 
environmental tobacco smoke increases, acute exacer¬ 
bations of asthma increase and pulmonary function 
decreases. A monotonic pattern'of increased morbid^ 
ity was found for acute exacerbations of asthma but 
not for the measures of pulmonary function. The ob* 
served changes in the four measures of morbidity due 
to asthma for each increase in the category of exposure 
to environmental tobacco smoke were initially ana¬ 
lyzed with use of simple linear regression analysis (ob¬ 
served) and then further analyzed with use of a multi¬ 
variate linear regression model that included! the 
mother's age and education level and the child’s age, 
sex, and day-care attendance (adjusted). The 95 per¬ 
cent confidence intervals for the adjusted estimates 
indicate that three of the four measures of morbidity 
were significantly worse with increasing exposure to 
environmental tobacco smoke. For the number of 
acute exacerbations in the previous year, the adjusted 
relative risk for the highest as compared with the low¬ 
est exposure category was 1.8 (95 percent confidence 
interval' 1.4 to 2.2), 

Table 4 repeats the analyses in Table 3, burin this 
case we used' urine cotinine measurements, rather 
than parental reports, to measure the intake of envi¬ 
ronmental tobacco smoke. The same trends were 
found as in Table 3, but a monotonic pattern was 
found for both the increase in acute exacerbations 
of asthma and the decrease in 
the measures of pulmonary’ func¬ 
tion. After adjustment for potential 
confounders, the 95 percent confi¬ 
dence intervals for three of the four 
measures indicated that significant¬ 
ly increased morbidity due to asth¬ 
ma was associated with the actu¬ 
al intake of environmental tobacco 
smoke. The relative risk for the 
number of acute exacerbations of 
asthma in the previous year in the 
highest 1 as compared with the low¬ 
est intake category was 1.7 (95 per¬ 
cent confidence interval' 1.4 to 2.1 )> 
after adjustment for possible con- 
founders. 

The extent to which the informa¬ 
tion provided by reported exposure 


Table 2. Agreement between Urine Cotinine 
Levels and Reported Exposure to Environ¬ 
mental Tobacco Smoke in Children with 
Asthma * 


Cotininc 


No 


Levee 

Exposure 

Exposure 

ToTaL 

* JO r>g/ml 

64 

16 

SO 

< JO ng/m) 

19 

100 

119 

Toia) 

83 

116 

199 


'To convert values for cotinine 10 nanomoles per liter. muhn 
ply b> 5 7. 


to environmental tobacco smoke overlaps with that 
provided by cotinine measurements can be examined 
by, testing the effect of adding one of these measures 
(cotinine levels or reported exposure) to a multivariate 
model that already contains the other, along with pos¬ 
sible confounders. When reported exposure was tested 
in relation to acute exacerbations of asthma ini this 
multivariate model, it added significant predictive 
power (F = 5.99, P = 0.02), whereas cotinine levels 
did not (F = 0i05, P = 0.8). In relation to pulmonary 
function, neither cotinine levels nor reported exposure 
added significant predictive power to a model already 
containing the other (for reported exposure::F = 0.35, 
P = 0.6 for the relation' to the forced expiratory’ vol¬ 
ume in one second [FEV,]; F = 0:48, P = 0i5 for 
the relation to the forced expiratory flow between 
25 and 75 percent of vital capacity [FEF 25 _ 75 ]; and 
F = 1.01, P = 0.3 for the relation to the ratio of FEV, 
to forced vital capacity [FVC]; for cotinine measure¬ 
ments: F = 2.82, P = 0.1 for the relation to FEV,; 
F = K73, P = 0.2 for the relation to FEF 25 _ 7i ; and 
F — 2.01, P - 0.2 for the relation to FEV,:FVC)i 
Theophylline was prescribed for 104 of the 199 
children with asthma during the year before enroll¬ 
ment, including 45 (54 percent) of the 83 exposed 
to environmental tobacco smoke and 59 (51 percent) 
of the 116 not exposed: Serum theophylline Ifcvels 
were availably for 27 of the exposed children and! 


Table 3. Cunent'Pulmonary Function and Number, of Acute Exacerbations of Asthma 
during the 12 Months before Enrollment. According to Reported Exposure to 
Environmental Tobacco Smoke.* 


VaRJAILE 

No 

Exposure 

Mother or 
Others Smore 

Mother and 
Others Smoke 

Chance per Catecort of 
Increasing Exposure 





OBSERVED 

adjusted m* 

No. of children* 

166783 

53/41 

30/21 

— 


— 

No. of acute exacerba¬ 

2.2—2.0 

2.5= 1.6 

3.9=2 7 

0.75 

0.83 (0.39 to 1.26) 

tions 







FEV, <*) 

109.3 = 20.7 

102.4 = 26 0 

102.2=17.9 

-4.3 

-2.3 

(-7.9 io 3:3) 

FEF^.tj (%> 

85.4=: 26.7 

71.8 = 30.6 

73.6=19:3 

-7.6 

-8.2 

(-15 4 to -1 0J 

Rabo of FEV, jo FVC 

83 7= 7.6 

79.4 = 8.4 

80 0 = 7:0 

-2.4 

-3.1 

(-5.0 to -l.0)i 


(l* 100) 


•plua-minui values air mum r SD FEV, denotes forced expiratory volume in one secondj FEFj\. forced expiratory 
flow between 25 and 75 percent, of v,uJ capacity, and FVC forced v»ui capacity 

* Adjusted for the mothers ape and education level and ihc child's Rfe. sea. and day-Carr attendance Cl denotes 
confidence interval. 

♦ The number available for the analysts of acute episodes of attfuna. followed by the number available for the analysis of 
puimonary-function studies. 
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Table 4. Current Pulmonary Function and Number of Acute Exacerbations of Asthma 
during the 12 Months before Enrollment, According to Intake of Environmental Tobac¬ 
co Smoke as Defined by the Urine Cotinine Level.* 


Chance ru Category or 


V 4JUAVLX 

<10 npml 

COTININ C 

io-h rtpml 

>J* 

owerved 

Increasing Intake 

aoiusteo alt' 

No. of children* 

116/83 

53/4. t 

30/21 

— 

_ 

No. of acute exacerba¬ 

Utel.9 

2.8_ LS 

3 6=2.9 

0.80 

0.63 (0.10 to 1.07) 

tions 

FEV, (*) 

108.8-20.3 

105.2—24.7 

98.5 = 22.3 

-4.8 

-4.7 (-9.9 to 0.5) 

FEFy.f, <%) 

85.4 ±26.8 

74.9=28.8 

67 3 = 22.8 

-9.4 

-8.5 (-15.2 to-! l9) 

Ratio of FEV, to FVC 

83.5=7.5 

8I.2±8.I 

77:5 = 8.0 

-2.8 

-3.0 (i-4.9 to -1.1) 


(X 100) 

‘Phu-mtmu value* are mean* * SO FHV, Oemxcs forced expiratory volume in one second: FEF>j.,j forced expiratory 
llmw between 25 and 75 percent of vital capacity, and FVC forced vital capacity. Unne cotinine concentrations have been 
adjusted for the creatinine concentration. To convert values for ctxinine to nanomoles per tiler; multiply by 5 7. 

* Adjusted' for the mother's age and education level and the child’s age. sea. and day-care attendance. Cl denotes 
confidence interval. 

fThe number available for the analysis of acute episodes of asthma, followed by the number available for the analysis of 
pulmonary-funcoon studies. 


posurc was defined by the cotinine 
level; The linear dose-response 
patterns provide further evidence 
of a causal relation between ex¬ 
posure to environmental tobacco 
smoke and pulmonary morbidity in 
children with asthma. 

Some or all of the morbidity 
associated with exposure to envi¬ 
ronmental tobacco smoke may be 
attributable to the differences be¬ 
tween the exposed and unexposed 
populations (Table l). This possi¬ 
ble confounding was taken into 
account in the multivariate anal¬ 
yses summarized in Tables 3 and 
4. The observed and adjusted val¬ 
ues for each of the variables meas¬ 


ured were not very different, indi 


36 of the unexposed children. When more than 
one measurement was available for a given child 
during the preceding year, only the first was in¬ 
cluded in the analysis. Measurable theophylline 
levels were present in all 63 of the children The 
mean serum theophylline levels of 11.37 ^ug per milli¬ 
liter (62.5 Aimol per liter) in the exposed children 
and 11.42 /xg per milliliter (62.8 /xmol per liter); 
in the unexposed: children were similar (t — —0:04, 
P = 0 i97)l 

Discussion 

Data from this study provide further validation of 
published reports that exposure to environmental to¬ 
bacco smoke adversely affects the health of children 
with asthma.'* 9J8 Furthermore, the cotinine measure¬ 
ments in this study group provide information not 
previously available: parental! reports indicating no 
exposure to environmental tobacco smoke were con¬ 
sistent w'irh cotinine measurements 86 percent of the 
time, and parental reports indicating exposure were 
consistent with measured levels 77 percent of the 
time. Discrepancies between parental reports and 
cotinine measurements might be explained by incom¬ 
plete knowledge of exposure, on the one hand, or vari¬ 
ability in environmental conditions leading to dimin¬ 
ished inhaltnion of environmental tobacco smoke, on 
the other. Purposeful misreporting of smoking habits 
is unusual. 1112 Cotinine is a measure of actual recent 
intake of smoke from cigarette products and; as such, 
will not alWays agree with the reported smoking habits 
of nearby persons. 

Significant increases in the frequency of acute exac¬ 
erbations of asthma were found whether exposure to 
environmental tobacco smoke was identified on the 
basis of parental reports or urine cotinine levels, 
and monotonic dose-response patterns were evident 
with both methods. Significant reductions in pulmo¬ 
nary function were also found; whether exposure to 
environmental tobacco smoke was assessed on the 
basis of parental report or cotinine level, and: linear 
dose-response patterns were evident when the ex- 


cating that, at most, only a small proportion of the 
observed relation can be explained by confounding. 

The theophylline levels in a subgroup of the study 
population served as a measure of compliance; they 
provide evidence that the exposed and unexposed chil* 
dren followed medical advice similarly. These levels 
were obtained in a nonstandardized fashion as part of 
routine management, and in nearly all instances the 
children had been treated with theophylline for a con¬ 
siderable period of time. 

Our findings are consistent with the results of 
studies of infants and children without asthma, in 
which more frequent respiratory infections and : di¬ 
minished pulmonary function were found: to be as¬ 
sociated with reported exposure to environmental to¬ 
bacco smoke. 19 * 27 Dose-response relations have been 
identified between the degree of exposure to envi¬ 
ronmental tobacco smoke reported by parents and 
pulmonary function in one cohort of children with 
asthma 1 ’ 2 and in several studies of children without 
asthma. 2 *' 24 ’ 27 

The urine cotinine levels in the current' study indi¬ 
cate that parental reports arc reliable when used to 
screen for exposure to environmental tobacco smoke 
in children with asthma. These observations provide 
further support for the resuits of published studies 
that rely on parental reports in examining the relation' 
of exposure to environmental tobacco smoke and: pul¬ 
monary' morbidity. Urine cotinine levels can> provide 
additional information when exposure toenvironmen- 
tal tobacco smoke is reported, both in assessing the 
degree of actual intake (with its attendant risks); and 
in monitoring efforts to reduce exposure. The evidence 
that'environmental tobacco smoke has a causal role in 
asthma-related morbidity is sufficiently strong, and 
the adverse pulmonary' effects are sufficiently great; 
that systematic efforts to reduce inhalacionof environ* 
mental tobacco smoke arc warranted for children'with 
asthma. 

We are indebted to Josephine Williams, data-management ana¬ 
lyst at the Foundationi for Blood Research, for her assistance in 
coordinating the collection of dkta and patient samples: to the office 
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staff of Mnjathlin, Sicltr. and Chilmonczvk for their assistance in 
paiirnt enrollment urine collection, and dat3 retrieval: and to 
Robert Staler. M.D;. for referring some of the patients in the 
study. 
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EXPERIMENTAL STUDIES ON ACUTE EFFECTS OF PASSIVE SMOKING IN ASTHMA 


H. Magnusscn 


Krankenhaus Grofihansdorf, Zemrum fur frieumologie und Thoraxchirurgic, D-2070 Grpfihansdorf, Tel.: +49 
(4102) 601150. Fax: +49 (4102) 601245 


Patients with asthma often complain of respiratory symptoms during or after passive smoking. 
Experimental studies on the effects of short-term passive smoking have been performed in adults but 
not in children; their results are heterogeneous and some of them show deficiencies of their study 
design. In a series of controlled exposure studies we investigated the occurrence and'degree of acute 
effects of short-term passive smoking in adults and children with asthma. Throughout all studies we 
used a constant cigarette smoke concentration of 20 ppm carbon monoxide. 

In the first study 24 adult patients with mild bronchial asthma and 16 heaithy subjects were enrolled. 
Subjects breathed cigarette smoke or room air while sitting at rest for one hour. Lung function was 
measured before and after exposure, and airway responsiveness to inhaled methachoiine was 
determined within one hour after exposure. As compared to room air, lung function' parameters did 
not change significantly and airway responsiveness was not altered after passive smoking. 

As it seemed reasonable to expect a more pronounced airway response to air pollutants in children 
than in adults, we then studied 11 children with mild bronchial asthma while using an analogous 
experimental protocol. However, similarly as seen in the adults, lung function and airway responsive¬ 
ness to inhaled histamine were not affected by one hour of passive smoking in these children. 

The next study was designed to investigate the effects of cigarette smoke during vs after exposure and 
to compare the effects observed at resting ventilation with those observed at increased ventilation 
rate. Thirteen children with exercise-induced asthma participated in this study. They, breathed either 
cigarette smoke or room air for one hour and exercised on a bicycle ergometer during the last six 
minutes of exposure. Mean forced expiratory volume in one second, as a measure of lung function, 
decreased by about 5% during passive smoking as compared to room air. This effect could be 
attributed to three smoke-sensitive children and disappeared during and after exercise testing. 

Most patients with bronchial asthma show an increase in symptoms, an impairment of lung function 
and an enhancement of airway responsiveness during night compared to daytime. Thus, in a further 
study we investigated the effects of passive smoking in the evening on the course of lung function 
and airway responsiveness until the next morning. Seventeen subjects with mild bronchial asthma 
were exposed to cigarette smoke or room air for three hours ai rest. On the average, lung function 
did not change during passive smoking but demonstrated small impairments at 03.00 a.m. in the 
night and 07.00 a.m. in the next morning. Similarly, airway responsiveness to methachoiine showed 
a tendency towards increased values at these times. 

From these studies we conclude that individual patients with asthma can show a temporary, impair¬ 
ment of lung function during or several hours after passive smoking. It is noteworthy that it is 
difficult to detect smoke-sensitive subjects reliably, since there is no obvious correlation between 
measured changes of functional parameters and acute or anamnestic symptoms due to passive 
smoking. 
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Abstract 

There is growing evidence, although not wholly consistent, that maternal smoking is a 
risk factor for asthma and wheezing illness in childhood. The epidemiological evidence 
forthis association is reviewed including considerations of study design; misdassification' 
and confounding. While the timing and mechanism of this effect, whether prenatal or 
postnatal, are not 1 yet known, it is concluded that there is sufficient evidence for public 
health purposes to target maternal smoking as a modifiable risk factor for wheezing' 
illness in childhood. “ 

Key words: Environmental tobacco smoke, passive smoking, epidemiology, asthma, 
child health 


Introduction 

The association between passive smoking 
and childhood asthma is currently the object 
of considerable and growing interest. Earlier 
reviews of the subject, while providing good 
evidence for an association between maternal 
smoking and lower respiratory illness in 
children under two years of age [1-71, were 
unable to deduce an association between 
passive smoking; and asthma or wheezing 
in childhood with any confidence, in view of 
a number of negative or equivocal studies 
[8-13]. 

However, in the light of reports of an 
increase in asthma prevalence, hospital 
admissions and mortality among young 
people in'a number of countries ini recent: 
years [14-19], indoor air pollutants such as 
passive smoking have been, identified as 
potential contributors to such trends [19j. A 


possible causallassociation between passive 
smoking and childhood asthma would thus 
be of considerable public health importance. 

Such an associationi has biological plausi¬ 
bility, especially if one includes the effects of 
smoking on the foetus in utero under the 
broad heading of passive smoking. In utero 
effects of nicotine and maternal smoking on 
the foetal rodent respiratory system have 
been produced experimentally [20,2 1i]l while 
increased igE levels have been reported in 
the newborns of smoking mothers [22]. 
Innalational effects on young children lead¬ 
ing to an asthmatic response can also 
be postulated, as environmental! tobacco 
smoke (ETS) may initiate inflammatory or 
immunological processes m airway walls, for 
example by increasing epithelial permeability 
[23*. Episodic airway narrowing in response 
to ailercens, irritants or infection may be 
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mediated by an increased prevalence or ten¬ 
dency to nonspecific bronchial hyper¬ 
responsiveness. IgE levels or atopy 124.25] 
or mucus hypersecretion associated with 
exposure to ETS126]. 

Although increases in bronchial hyper¬ 
responsiveness 127.28) and IgE levels 129,30] 
have been shown among active smokers, 
active smoking does not appear to be a 
Strong predictor of asthma 131,32). How¬ 
ever. asthmatics may be less likely to smoke, 
or more likely to quit smoking, thus obscur¬ 
ing an underlying aetiologica! association. 

The number of epidemiolbgical studies of 
the association between passive smoking 
and asthma and wheezing in children is 
growing and the aim of this review is to 
re-examine the epidemiological evidence. 
Because of underdiagnosis of asthma [33] 
and the difficulties of defining asthma for 
epidemiological purposes 134), wheezing [35] 
as well as non-specific bronchial hyper¬ 
responsiveness are included as outcomes of 
interest although they may lack some 
specif icity for clinical asthma. For purposes of 
exposition, the epidemiological studies are 
divided according to the type of population 
studied, viz. general population studies and 
studies of asthmatics using health services. 
These in turn are further grouped according 
to study design. 

General population studies 

Prospective general population studies offer 
the advantages of establishing the parental 
smoking habit in advance of the disease, 
including the opportunity for repeated 
measurement of smoking, and for reducing 
recall bias by parents of asthmatic or wheez¬ 
ing children. There are now a fair number of 
large prospective studies which have 
investigated the assocation between passive 
smoking and asthma or wheezing. 

Early studies in this category found no 
association between parental smoking and 
asthma (12.13) or an association with 
wheezing only if both parents smoked 18). 
More recent prospective studies that have 
separated maternal smoking from other 
sources of passive smoking have generally 


been able to snow an effect, although again 
not in all subgroups examined. Thus.’ ar 
association has been demonstrable in various 
ways for wheezing illhess but not' asthma 
136,37), among chiidfen. of less educates 
mothers only [38): or only in younger children 
139). Studies of wheezing illness in infant 
[40,41) have strengthened other finding 
regarding early lower respiratory tract illnes 
142.43), by showing that maternal smokinc 
increases the risk of such wheezing episodes 

Cross-sectional general population stud 
ies are less onerous and expensive to moun 
than prospecti^ve studies and. therefore, mor- 
numerous, but suffer the disadvantage c 
collecting symptom or illness informatio: 
contemporaneously with smoking: dau 
Parents of symptomatic children may altc 
their smoking habits or may report sue 
habits differently from parents of asymptc 
matic children. Further, unless smokin. 
habits are constant or the aetiologicalimpa. 
ongoing, current smoking may be a poc 
indicator of a relevant causal exposure occu 
ring some years earlier. 

As with prospective studies, there h 
been considerable variability of results amor 
those cross-sectional studies that' did n 
distinguish between maternal I and otr 
sources of smoking. Some such .studies ha 
been clearly positive 144,45) but a numb 
have reported no association betwe 
parental smoking and asthma or whee 
[10,11,46,47). Others have been margin; 
positive [48], have demonstrated 
association with wheeze but not asth- 
[49,50), in. one sex only [51.52). amc 
English but not Scottish children [52) or c 
if a co-factor such as dampness at home \ 
also present [53). 

In those cross-sectional studies wi 
examined maternal smoking as a sepa 
variable, the evidence is more strongly r 
sistent for an association with asthma 5 
5^-57) and 5 for wheezing [58]. In addit 
Ekwo er ah [59) found' an association 
tween maternal smoking and wheezing * 
colds' but not wheezing without colds'. 
Martinez er ah 124) reported an assoc* 
with bronchial hyperresponsiveness arr 
boys but not girls. Only Schenker er a/. 
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I found no- relationship between maternal 

| smoking and 1 asthma o. r wheezing, while 
( O’Connor era/. (601 could demonstrate an 

! association of maternal smoking with 

bronchial hyperresponsiveness only in the 
subgroup of asthmatic children in their 
sample. 


Studies of asthmatics 

Asthmatic populations may be drawn from a 
hospital or clinic, or identified as part' of a 
general population study. Case control 
studies, in which asthmatics are compared to 
some non-asthmatic group, test the same 
hypothesis as the studies in the previous 
section, i.e. whether asthma occurrence is 
associated with passive smoking. Studies of 
asthmatics without a control group, on the 
other hand, investigate whether passive 
smoking aggravates the asthmatic state. 

There have been a number of case-control 
studies in which the cases were drawn from 
a clinic or hospital (61-65]. Of these, three 
have found a positive association between 
some measure of parental smoking and 
asthma (62-64). Thesestudies have generally 
been small, and must be interpreted carefully 
because of the impact of various biases 
which may operate through differences 
between cases and!controls in the way they 
are selected, in the manner they are 
questioned, and in the accuracy' of recall of 
smoking and of potential confounders. For 
example, of the above studies, three[6T-63) 
made no adjustment for confounders. 

Of interest is that three of the hospital- 
based case-control studies used urinary 
cotinine as a biomarker of exposure: two 
found significant differences in cotinine levels 
between asthmatics and controls [63,64] 
and one no difference [65]. While cotinine is 
a potentially useful markenof passive smoking 
in asthma studies, a singlb reading appears 
to be subject' to a variety of influences other 
than the reported level of passive smoking in 
the home, and .there are a number of 
methodological questions regarding its use 
which remain to be resolved (64:66,67). 

There have beenitew studies ofThe effect 
of maternal smoking among diagnosed 
asthmatics. Murray and Morrison (68^-70) 


have shown that asthmatic cniicren whose 
mothers smoke have worse symptoms and 
lung function and greater bronchia! hyper- 
responsiveness than asthmatic children 
whose mothers do not smoke. Corroboration 
of these findings has come from general 
population studies in which;, among the 
subgroup of children with parent-reported 
asthma, bronchial hyperresponsiveness was 
increased if there was a smoking mother or 
parent [24,60,71]. Asthmatics exposed to 
smoking at home also seem to have more 
frequent visits to the emergency room than 
those without such exposure (72]J 

Discussion 

Despite inconsistency among the studies 
reviewed, a coherent pattern is emerging; In, 
particular, studies which have been ablb to 
separate out' maternal 1 smoking have beeni 
more consistently positive than those that 
did not make this distinction. Further, among 
the studies which quantified maternal 
smoking [13,36,40,55,58,69], nearly all have 
been able to show some exposure-response 
relationship between maternal smoking and 
some measure of asthma or wheeze. 

The relative risk or odds ratio in the larger 
studies whichcontrolled to some degree for 
confounding has been modest, of the order 
of 1.5 [36,39,54,57,58]; In contrast, most 
studies have failed to show an effect of 
paternal smoking. 

This maternal predominance may reflect 
in utero influences, the child's inhalational 
exposure to ETSfrom maternal sources, or 
both. It is difficult to separate these influ¬ 
ences epidemiologically as mothers who 
smoke in pregnancy can be expected- to 
continue after the child is born. 

Measurement of lung function in neonates 
has allowed the application of the tools of 
epidemiology to investigate the effect of m 
utero (or at leas: very early postnatal) ex¬ 
posure. Diminished lung function.[73] and! 
increased non-specific bronchial hyper- 
responsiveness [74] nave been shown in in¬ 
fants of mothers who smoked in pregnancy. 
Further, early iung function decrement has 
beenishown to predict the .ikelihood of early 
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wheezing lower respiratory illness [175.75], 
Taken with evidence that early, lower respira¬ 
tory infection, particularly bronchiolitis, is a 
predictor of later wheezing and asthma 
[77-80], this may be one pathway for the 
impact of exposure/nureroonneariy neonatal 
life in the aetiology of asthma. There is also 
limited evidence of immunological effects 
in utero: there is one report of elevated IgB 
levels in the cord blood of neonates of smok¬ 
ing mothers [22]. 

There is probably more than one mech¬ 
anism underlying the relationship between 
maternal smoking and asthma, however. 
The maternal predominance may reflect 
the closer association between smoking 
mothers and young children in the home 
environment, and the greater role of mater¬ 
nal smoking in the ETS exposure of the child. 
This has been corroborated by studies using 
cotinimeasamarkerof exposure, which have 
been able to show a greater contribution to 
nicotine absorption by the child if the mother 
was the only smoker compared to that of 
lone paternal smoking [81-84]! 

In general, the evidence for an effect of 
passive smoking on wheezing and other 
lower respiratory illness is more consistent 
for children under two years of age than that 
for older children. To the extent that this is 
due to postnatal exposure it suggests that 
such exposure in the first' few years of 
childhood may be more critical, or alternatively 
more intense, than later exposure to maternal I 
ETS. However, there is evidence for at least 
some ongoing effect of 1 maternal smoking 
on the incidence of wheezing [37] or asthma 
severity [70] in older children. 

There is also consistent evidence that 
among children already asthmatic, maternal 
smoking is associated with more severe 
asthma [68-70], more frequent visits to the 
emergency room [72] and greater bronchial 
hyperresponsiveness [24,60,68-71). 

Regarding the timingof the effect, Frischer 
eta/: [71i]lfound reportedimaternal smoking 
in infancy to be more closely associated with 
bronchiall hyperresponsiveness among 
eight-year-old asthmatics thaniwas current 
maternal smoking. In contrast, in Murray's 
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report [69], seasonal variation in bronchia! 
hypenresponsiveness seemed to be related to 
the degree oficontemporaneous exposure to 
maternal smoking^ 

Although commonly held : to be an irritants 
for some astftmaticsand a modifiablb cause 
of asthma attacks [61] there has been.little 
direct testing of' the hypothesis that 1 passive 
smoking triggers asthmatic attacks in children: 
Clinical laboratory, studies of children [85] 
and young adults have been inconsistent 
(86-90). Objective hypersensitivity to tobacco 
antigens has also not' been! shown to be 
associated wrthi eye, nasal and bronchial 
symptoms among individuals reporting 
themselves to be sensitive to ETS [91]; 

Despite the emerging evidence concern¬ 
ing the importance of maternal smoking, 
variation remains among study findings, and 
this is likely to continue. Part of this variation 
between studies is due to the difficulties of-., 
measuring accurately the child's true dose of 
smoke exposure. Furthermore, ETS is a com¬ 
plex mixture of agents [92 ], any or a number 
or which may be implicated. 

However, misclassification of the child's., 
'true' exposure is unlikely to produce spuri¬ 
ous positive findings. In 1 general, such 
misclassification will be random: he. 
uninfluenced by whetherthe child has asthma 
or not and will move the study findings in the 
direction of no association! Nontrandbrn. 
misclassification could conceivably arise in 
certain circumstances, for example, if par¬ 
ents of asthmatics deny their smoking. The 
effectofithis, however, will'also make it more 
difficult to observe a positive association. 

Similarly, misclassification of children with 
respect to the outcome, wheezing or asthma, 
is likely to occur. There is no epidemiolbgical 
gold'Standard forasthma:[34]3nddifferences 
between studies willl arise merely because 
they use different definitions of asthma or 
wheezing. However, there has been some 
standardisation, based particularly on use of 
the American Thoracic Society; Division'of 
Lung Disease questionnaire [93] which 
identifies ‘persistent wheezing' as well as 
doctor-diagnosed asthma. Among studies 
which used some version of the standard 
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Questions, there ;s consistency [37.44, 
50,52,58];.although not unanimity ( * IJi. 

Could the positive association founds in: a 
number of studies be accounted for by 
confounding? This is a consideration 
wherever the measure of effect is modest. 
Important potential:confounders that have 
been identified are socioeconomic status 
(SES), parental symptoms and activesmoking 
in childhood. 

SES is an indicator of a wide range of 
influences which affect health: Children of 
lower SES may be subject to other air 
pollutants, poorer housing quality and 
nutrition, and less access to decent health 
care than:children who are well off. To the 
extent that these factors individually or 
collectively increase the risk of asthma, and in 
addition are more common among the 
children, of smokers, they may produce an 
exaggerated 1 relationship between passive 
smoking and asthma, i.e. confounding. 

Most studies have found wheezing to be 
more common among children of lower SES 
or of less educated parents. [8,36,41 ( 
45,58,94], although this is not dearly the 
case of children who have been diagnosed 
asthmatic(8,12,54), suggesting a differential 
likelihood ofidiagnosis by SES. Passive smoking 
is also likely to be more common among 
children of lower SES, although in the United 
States this varies by ethnic background 
[95,96]: Hbwever.most of thepositivestudies 
reviewedi have included some variable to 
denote social class difference, frequently 
parental education, without eliminating the 
effect of maternal smoking. 

The simultaneous measurement of a 
number of variables such as family size [97], 
home dampness [46,53) and maternal care 
factors [98], might be needed to adjust fully 
forthe ranae of sociei class-related influences 
(94]. 

The observation that parents who are 
themselves symptomatic report more 
respiratory symptoms in their children 
(8,9,10,11,58] has been interpreted! as 
requiring adjustment for such parental 
symptoms as a potential confounder [2]. 
Such adjustment has led to some attenuation 


but not elimination of the association 
between parental smoking and asthma or 
wheezing [9,38.44:51,58]| However, this 
association between parental and child's, 
symptoms may not be due to overreporting, 
but to the common direct response to tobacco' 
smoke, to cross-infection in smoking 
households [96] or to hereditary tendencies 
in asthma [8,99]. Ini such cases, adjustment 
for parental symptoms may result in a degree 
of overadjustment (4). 

Active smoking by the child is another 
potential confounder ini studies of children 
over about seven years of age, as children of 
smoking parents are more likely to try smoking 
themselves. In the positive studies of older 
children which inquired about active smoking 
by the child, one [44] controlled for such 
smoking, another [58) found smoking to be 
rare among six- to nine-year-olds, while a 
third [49]jfound no daily smoking among a 
subgroup of sixth graders who were 
questioned: However, underreporting by 
older children of their smoking habits is 
probable and some degree of confounding 
may occur. 


Conclusion 

The association between maternal smoking 
and asthma and wheezing illness in children 
satisfies a number of the criteria for causality 
[2). There is reasonable consistency among 
studies, an exposure-response relationship' 
has been demonstrated and an appropriate 
temporal relationship established in prospec¬ 
tive studies. 

In addition, the association has biolbgicai! 
plausibility although the mechanism remains 
to be defined, and there is not strong!evi¬ 
dence that confounding accounts for the 
observed increase in risk. 

From a public health perspective the impact 
of such a causal relationship is considerable. 
Assuming a relative risk of asthma due tO' 
maternal smoking of 1.5: after controlling 
for confounding, and a maternal smoking 
prevalence of 30% [95], an attributable 
proportion of 13% can be calculated [100]. 
This is the proportion of asthma and persistent 
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wheeze in childhood that coutc beorevented 
in the absence of maternal smoking; This 
should add further weight to public health, 
ciinical and educational efforts to reduce the 
burden oiillhealth imposed on young children, 
by the tobacco smoking habiti 
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PARENTAL SMOKING AND OTITIS MEDIA IN CHILDREN 
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PARENTAL SMOKING AND OTITIS MEDIA 


There are studies which claim to have found an association 

between exposure to ETS and the occurrence of a relatively common 

childhood ear condition called otitis media with effusion (OME). 

However, the reported data are inconsistent, and even contradictory, 

in nature. For example, while eight studies have reported a 

statistically significant association between parental smoking and 

l — 8 

middle ear problems in children, ten studies have reported no 

9 — 17 

statistically significant association. 

In regard to OME, an Inflammation of the eustachian tube 
/ that can lead to the accumulation of fluid in the inner ear, a 

group of Dutch researchers has asserted that "there is little 
evidence that parental smoking has an effect on the risk for OME," 
although they noted that "the literature is not consistent." 11 
Their own study indicated that while the occurrence of OME was not 
related to exposure to ETS in the home, variables relating to age, 
season, family size, sibling's history of OME, frequent swimming, 
and public day care attendance had a "significant effect." A 
Scottish study which did report an association between parental 
smoking and OME noted that the prevalence of parental smoking was 
higher in rented or crowded homes, and in homes affected by dampness 

13 

or mould growth. A 1993 study by Rasmussen, et al., while 

reporting that there was an association between day care attendance 
l and otitis media, suggested that "no association was found between 

parents' smoking habits and the incidence of protracted SOM 
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( 

17 

[secretory otitis media]." Clearly, these reports suggest there 
is a need to evaluate additional factors in any study of the 
potential relationship between OME and parental smoking. 

While a couple of studies in 1992 reported an association 

7—8 

between parental smoking and otitis media , a 1991 study by 
Daigler et al. reported that they were "unable to confirm the 
association between [parental] smoking and otitis" that had been 
"reported by others." 14 Another group of authors reported that 
cigarette smoking is more common in households of lower 
socioeconomic status but that "it is unlikely to be a risk factor 
for otitis media with effusion, although it may have an 

r 

association." 15 Similarly, a 1992 study by Rowe-Jones et al. failed 

to report a statistical association between parental smoking and 

16 

otitis media with effusion requiring grommet insertion. 

Other researchers recently acknowledged that questionnaire 

reports of acute OME may be an inadequate method of determining 

18 

the incidence of the condition in epidemiological studies. 
Therefore, until a more accurate method of determining the incidence 
of OME is found, isolating parental smoking as a cause is seemingly 
unjustified. 

Reports that parental smoking causes otitis media in 
children are contradicted by studies reporting no association 
between parental smoking and OME. The methods used in these studies 
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to estimate exposure to ETS and the incidence of OME are seemingly 
inaccurate. Thus, the role, if any, of parental smoking has yet 
to be determined. 
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OTITIS MEDIA "GLUE EAR" 


TWO PROPOSED MECHANISMS (HAVE NOT BEEN PROVEN) 


1. ETS LEADS TO AN UPPER RESPIRATORY INFECTION WHICH SPREADS TO 
THE INNER EAR 


2. TOBACCO SMOKE IRRITATES THE EUSTACHIAN TUBE OF THE INNER EAR, 
LEADING TO THE INFLAMMATION/INFECTION 
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PARENTAL SMOKING AMD 
MIDDLE EAR DISEASE IN CHILDREN 


Study 

Signifi¬ 

cance 

Symptoms or illness (age in years/number 
of subjects) 

Kraemer et al. 

+ 

middle ear effusion (ages not given/152) 

Marchisio et al. 

- 

MIDDLE EAR EFFUSION (5 MONTHS-12 YEAR/172) 

PUKANDER AND KARMA 

- 

MIDDLE EAR EFFUSION <7-29 MONTHS/753) 

Rockley 

- 

CHRONIC SEROUS OTITIS MEDIA (4-14/78) 

Van Cauwenberge and 
Kluyskens 

- 

MIDDLE EAR EFFUSION (2.5-6/2,069) 

Black 


SEROUS OTITIS MEDIA (4-9/442) 

IVERSEN ET AL. 

+ 

MIDDLE EAR EFFUSION (<7/337) 

PUKANDER ET AL. 

+ 

ACUTE OTITIS MEDIA (2-3/471) 

Fleming et al. 

- 

OTITIS MEDIA (<5/575) 

Kallail et AL. 

- 

MIDDLE EAR 'PROBLEMS' (6-10 OR 11/238) 

Reed and Lutz 

+ 

MIDDLE EAR EFFUSION (AGES NOT GIVEN/45) 

ZlELHUIS ET AL. 

- 

MIDDLE EAR EFFUSION (3/<l,439) 

Hinton 

- 

SURGERY FOR OTITIS MEDIA WITH EFFUSION 

(1-12/151) 

Strachan et al. 

+ 

MIDDLE EAR EFFUSION (6.5-7.5/736) 

Ross ET AL. 

- 

ACUTE OTITIS MEDIA (3-5/297) 

Strachan 

- 

TYPE B TYMPANOGRAM (MIDDLE EAR EFFUSION); 
TYPE C TYMPANOGRAM (WIDER PRESSURE) (6.5- 
7.5/872) 

Strachan et al. 

- 

'EAR TROUBLE' (6.5-7.5/770) 

Daigler et al. 

- 

ACUTE OTITIS MEDIA (2-6/371) 

Barr et al. 

- 

MIDDLE EAR EFFUSION AND OTITIS MEDIA (17 
MONTHS-11 YRS/115) 
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Rowe-Jones et al. 

- 

OTITIS MEDIA WITH EFFUSION (2-12 YRS/163) 

Etzel et al. 

+ 

MIDDLE EAR EFFUSION (0-3 YRS/132) 

Mam et al. 

+ 

OUTCOME AFTER TREATMENT FOR OTITIS MEDIA 

(2-9 yrs/201) 

Rasmussen 


PROTRACTED SECRETORY OTITIS MEDIA (0-7 

yrs/1306) 

Summary 

8:15 



( 


/. 
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OTITIS MEDIA: COTININE STUDIES 


STRACHAN ET AL. 1989 RR = 1.14 (95% Cl: 1.03-1.27)* 


★The odds ratio is for a doubling of the cotinine concentration 

FOUND IN THE SALIVA OF THE CHILD. 


Note: The authors of this study concluded that "about one third 

OF THE CASES OF MIDDLE EAR EFFUSION IN THIS STUDY WERE STATISTICALLY 
ATTRIBUTABLE TO EXPOSURE TO TOBACCO SMOKE." 


ETZEL ET AL. 1992 RR = 1.38 <95% Cl: 1.21-1.56)* 


( 


★The ODDS RATIO is for children with serum cotinine 
CONCENTRATIONS OF 2.5 NG/mL. 


Note: The authors of this study concluded that "8% of the cases 

OF OTITIS MEDIA WITH EFFUSION IN THIS POPULATION AND 17.6% OF THE 
DAYS WITH OTITIS MEDIA WITH EFFUSION MAY BE ATTRIBUTABLE TO EXPOSURE 
TO TOBACCO SMOKE." 
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Said, G., Zalokar, J., Lellouch, J., Patois, E. "Parental smoking 
related to adenoidectomy and tonsillectomy in children" Journal 
off Epidemiology and Community Health 32(2): 97-101, 1978. 

The authors of this study investigated the histories off 
adenoidectomy and tonsillectony and parental smoking habits for 
3920 school children aged 10 to 20 years. The two surgical 
procedures were considered to be indexes of repeated upper 
respiratory tract disease in early childhood. The authors reported 
that both procedures were significantly related to the amount of 
smoking by each parent in this study. The authors claim that the 
relationships remained after they controlled for age, sex, day 
nursery attendance, sibship size, and history of appendicectomy. 
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Journal of Epidemiology and Community Health , 1978,3i, 97-101 


NOTICE 
This material may be 
protected by »W n lJ' 
taw (Title UU.S.Code)- 


Parental smoking related to adenoidectomy and 
tonsillectomy in children 


G. SAID 

From Bagneux, Paris, France 

J. ZALOKAR, J. LELLOUCH, AND E. PATOIS 
From Unite de Recherches Statistiques, INSERM, Viilejuif, France 


summary Histories of adenoidectomy and tonsillectomy were ascertained, as well as smoking 
habits of both parents, using questionnaires answered by 3920 schoolchildren aged 10 to 20. 
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Introduction 




~ toSUSat ieUtedioffioidng)by 
ptheirfparents; This relationship appeared to be 
indirect*"aml cross-infection was an important 
element, as the prevalence was doubled among 
children whose parents had : 


not associated with smoking. 
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Over the age of one year, the incidence was related 
only to parental respiratory symptoms. 
jRecSflf^ 


_ ^ ^ but 

hot significantly so" when* 41 similar respiratory 
symptoms in household aduhs were controlled, 
flfintp and Dtvfcs (1974)iudicd bosprffl 
pfawduringnhefiir > ^r^^ife «f^fanu*whoS 
I mothersiamoking fiabits^ycre imowmjfoc. b&bksjft 
W^king^nothm B wcrw^ often admitted!^ 
i. bronchitis and pneumonia, but thertT was no 
significant difference iri'admission rates for upper 
res pirator y tra ct infections. ^Tbis negativeJjtSflfi 


We present here the results of an investigation of 
the relationship between adenoidectomy and/or 
tonsillectomy in children, selected as an index of 
upper respiratory tract disease, and smoking by 
their parents. 

Methods 

Although the prevalence of upper respiratory tract 
disease is difficult to estimate directly, the child 
with repeated attacks is often, rightly or wrongly, 
subjected to adenordectomy at about one year of age, 
and/or tonsillectomy at about five years of age. 
For this reason, we chose history of adenoidectomy 
and/br tonsillectomy (A or T) as an index of the 
prevalence of upper respiratory tract disease. 
Since these operations occur in early childhood, they 
precede any smoking by the child himself. 

In 1975-76, students in nine secondary schools in 
Paris were given questionnaires to fill in by them¬ 
selves in dass. The questions covered sex; age; 
number of siblings; day nursery attendance before 
the age of three; smoking habits of mother (choices: 
non-smoker, 1 to 5, 6 to 10, 11 to 20, or more than 
20 cigarettes a day) and father (choices: the 
same *f pipe or cigars); and history of adenoidectomy, 
tonsillectomy, and appendicectomy. This last was 
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Table 1 Percentages (total numbers) of children reporting odenoideetonty and {or tonsillectomy by amount 
of smoking by each parent , as reported by their children 


FATHERS 

Nooomoktrt 

Np. of ctfortitrs o day 



Ripe and 
eif or only 

ALL 

FATHERS 

i-3 

t-to 

U-X 

It +: 

MOTHERS 







Now cumber* 21 

37 

39 

43 

34 

31 

35 

(t«0) 

(412) 

<3S0) 

(303) 

(175) 

(157) 

(2979) 

Cignvtua* • day 







1- 5 17 

44 

41 

36 

30 

43 

45 

<110) 

<123) 

<*7) 

(62) 

(42) 

(31) 

(4S2) 

6-10 31 

30 

60 

39 

33 

36 

49 

(74) 

(34) 

(•3) 

<3») 

(19) 

d» 

066) 

11+ 31 

47 

St 

67 

41 

33 

55* 

(33) 

US) 

(12) 

(45) 

(40) 

(26) 

U93) 

ALL MOTHERS 30 

40 

44 

30 

S3 

33* 

31 

(1719) 

<5S4) 

(362) 

(430) 

(276) 

(239) 

(3920) 


1 T«*t of significMCt of difference in % A or T by amount of smoking of bihen : x 1 — 1110, 5 OF, P < >001 
* T«u of ngndl o nw of difference m % A or T by amount of tmoking of mudmn : x 1 - 63*0, 3 DF, P < *001 



intended as a control question. The children were 
not informed of the purpose of the questionnaire. 

Less than 1% of the questionnaires lacked 
information on parents' smoking habits or on 
history of operations and these were rejected. The 
questionnaires of 3920 students (35*9% boys and 
64*1 % girls) aged 10 to 20 (except for 35 under the 
age of JO) were finally analysed, information on 
number of siblings or sex was missing on 52 
questionnaires (1-3 %). 

Very few children (56) reported that their mothers 
smoked more than 20 cigarettes a day, so they were 
grouped with those reporting maternal smoking of 
11 to 20 cigarettes a day. Children whose fathers 
were reported to smoke both cigarettes and a pipe or 
cigars were grouped by paternal cigarette consump¬ 
tion, leaving a residual category of children whose 
fathers smoked a pipe or cigars only. The results 
were analysed using the x * test with Yates' 
correction where appropriate. 



Table 2 Percentages (total numbers) of children 
reporting adenoidectomy and for tonsillectomy by age 
and sex 


Ate 

Boys 

Cirb 

Total by mgt 

< IS 

40 

36 „ 

37 

13+ 

(633) 

(1308) 

(1941) 

44 

33 

31 


(766) 

(1196) 

(1962) 

Tout by mx 

42 

(1399) 

36 

(2304) 



Difference 
Diffi 


boy* and firb significant at 0 ■ 1 % level, 
agaa not significant overall or for other sex 


Table 1 shows the percentage of children reporting 
A or T, or both, grouped by the smoking habits of 
each parentln the lower section of theTable it caft 


xkedly^withjutherquantityjiofacigarettes smokt 
the mother, and very significantly also with the* 
nber smoked by" the father.JThere b an inter?! 
drmediatevaJue.for the groupwfaose fathers smoked* 
Pa pipe or cigars only. ^ 


tf?3ic^ S>Smgf ^hab itKof^bothparenu 1 

“ ^parents smoked •* 

ts 

fpon-j 

felculattcmsl 

tbe< 

al 

Boys reported A or T more frequently than girls 
(Table 2). Age' differences were not significant: 
Children who had attended a day nursery also 
reported A or T more frequently than non- 
attenders (47% compared with 37%). The percentage 
of children reporting A or T decreased regularly 
overall from 47 % of only children to 29% of those 
with three or more siblings (Table 3); but considered 
separately by sex and number of smoking parents 
(both these variables interact with family size), 



Source: https://www.industrydocuments.ucsf.edu/docs/xmvjOOOO 


6C18ZZVZ0Z 








Parental smoking related to adenoidtctomy and tonsillectomy in children 


99 


there was no general drop in percentage A or T 
until family size reached * two or more siblings. 
Nevertheiess/j^j»tro^gfMationship^betweeQ 


Discussion 


parental aznokingand 
jo both sexes and in 


to&EAwIiwfo 


I?H 'K-.: 


qmrraar 


Appendicectoniies" were reported significantly more 
often in girls (20%) than boys (18%) but the slightly 
higher proportion of older children reporting this 
operation was only marginally significant and there 
was no relationship to number of siblings. 


study confirms the finding of an association 
;and^;^;^ of 


i iJ^fr^^ywiety^of sodv 
^coeomic strata. The assodation waslsot significant 
in the ninth school, where only 36 children took 

omits* (Ta ble 4, totals). 

frequency ~ 


&M'im 


yin^ &w vmlid are repents bythose a^d^Ki to 
20 of operations that may have occurred in the first 
few yean of life? As a rult, children are aware of their 
past operations, partly because of the importance 
attached to these by their parents, and partly because 
of the many medical forms they will have filled in at 
school. The overall proportion reporting A or T 
(38 %) seems to correspond to medical practice in the 
early 1960s. We note that the reporting of day nursery 
attendance, another event occurring before three 
yean of age, followed the expected demographic 
pattern: it was most often reported among only 
children, and least often among those with three or 
more siblings. 

The proportion (19%) reporting appendicectomy 
may appear surprisingly high in comparison with that 


Table 3 Percentages (total numbers) of children reporting adenoidtctomy and for tonsillectomy by sex. number of 
siblings, and smoking habits of parents as reported by their children 


So. of smoking parents 

0 12 

So. of smoking parents 

0 1 2 

Total 

29 

53 

75 

34 

SI 

57 

47 

(«) 

(96) 

(*> 

(97) 

(120) 

(46) 

(464) 

38 

56 

52 

32 

44 

56 

44 

080) 

(131) 

(93) 

(280) 

(248) 

(135) 

0087) 

34 

44 

53 

27 

39 

50 

38 

(144) 

(145) 

(64) 

(237) 

(284) 

(103) 

(977) 

23 

33 

53 

IS 

33 

37 

29 

(162) 

(180) 

(62) 

(333) 

(428) 

(155) 

(1340) 

32 

46 

56 

26 

39 

48 


(535) 

(572) 

(235) 

(967) 

(1080) 

(439) 



Ten of significance* 
Beys 


x 2 -2J-2 
P <-001 
X*- 12 6 
P < 003 

X*- 14 

r < 02 

X 2 - 16 4 
P<*00i 
X 2 - 47-2 
r < *ooi 


x 2 - I I 

P < 02 
X 2 - 21* 
P < 001 

X 2 - 17*8 

P < 001 
X 2 - 31-2 
P < 001 


of eigniicenet of difference in % A or T by number of smoking parent!: x 2 with 2 DF 


Table 4 Percentages (total numbers) of children reporting appendicectomy by amount of smoking of each parent and 
by whether or nor they also reported A or T 


AmT 

Son smoker 

/-5 

No 

17 

13 

y« 

(1299) 

052) 

23 

24 


(530) 

(232) 

Tort 

19 

. 17 


(1789) 

(314) 


So. of cigarettes a day 

73 6-/0 


Sa. of cigarettes a day 
~S 6-/0 


Test of significance 

X 2 - 8 -7 

P < 05 

X 2 - 7-4 

P <10 



X* - 20*5 DF 
P < 001 

- 3 


”177 

Pipe or 
cigars only 

Test of significance 

20 

12 

x> - 7-2 

P > 20 

(131) 

(160) 

26 

22 

X* - 3-7 

P>-50 

(145) 

(99) 

23 

16 

X 2 -11-0DF- 3 

P < 06 

(276) 

(259) 
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in English-speaking countries. In French medical 
practice, appendicectomy can be considered as an 
index of the incidence of acute abdominal conditions 
rather than appendicitis. In fact, since all doubtful 
cases are resolved in favour of appendicectomy, a 
perforated appendix is rarely seen here. The fact that 
more girls than boys reported appendicectomy 
accords with the preponderance of girls among older 
children with recurrent abdominal pain (Dodge, 
1976). 

The strong association between history of A or T 
and appendicectomy may have been due to several 
factors. There is, firstly, the possibility that some 
children answered positively (or negatively) to all 
three questions about operations; but the fact that 
appendicectomies showed a different demographic 
pattern than A or T tends to increase confidence in 
the validity of the self-reporting of operations by 
these schoolchildren. Then there is the positive 
association between social class and number of 
elective operations that has been found in the 
United States and Europe (Roos et al. f 1977; 
Wingerd and Sponzilli, 1977). Furthermore, in¬ 
dependent of social dass, there may be ‘operation 
prone* children, at the mercy of their parents* or 
family doctors’ predilections. On the other hand, 
some proportion of children presenting with acute 
abdominal conditions do in fact have upper 
respiratory infections (British Medical Journal, 
1976; Dodge, 1976; Jones, 1976). 

Secondly, how valid is information about parental 
smoking provided by those aged 10 to 20, and how 
are present smoking habits related to those of 
perhaps 15 years ago at the time of the A or T? 
The proportions of children reporting both parents 
non-smokers (40%), one parent smoking (42%), 
and both parents smoking (18%) were consistently 
the same for both sexes and for all age groups. 
Compared with a study of Paris policemen aged 
46 to 52 (Zaiokar et ai, 1974), less smoking by 
fathers was reported, but compared with a study of 
pregnant women in Paris (Schwartz et ah, 1972), 
more smoking by mothers was reported. Smoking 
by men in France is negatively related to social class 
and the proportion of men who stop smoking 
increases after the age of 45. By contrast, smoking 
by pregnant women is positively related to social class. 

lhe r present study, maternal smoking 

,|lhafi^iani^r ^parental 

fipf the relationship or-these vanawes. 

More seriously, it is possible that the children who 
reported A or T or appendicectomy were more 
inclined to over-report parental smoking in spite of 
not knowing the purpose of the questionnaire. 


(Bias can also occur in the opposite direction when 
parents are asked about their own smoking habits 
in conjunction with their children's symptoms). 
This was the reason for our question about 
appendicectomy; we thought a priori that it 
would not be associated with parental smoking. 
However, the weakerassodation between matenu& 

„ datid^betwecn SfM^3i SBd^iCTfifl|yBoking 
vhkhjfrqnajned among fchildrenJKrt^jieporting 
Appendicectomy. The most likely explanation for the 
association of appendicectomy with maternal 
smoking is that both increase with the rising socio¬ 
economic status of the family. Also, since 
appendicectomy is generally performed at a later 
age than A or T, it may be more closely related to 
present maternal smoking habits. 

^vcnlabr social class jcannot be considcred ^ 



Reprints from J. Zaiokar, U. 169, Institut National 
de la Sant* et de la Recherche Mddicale, 16 bis. 
Avenue Paul Vaillant-Couturier, 94800 Villejuif, 
France. 
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Vinther, B. , Elbrond, o. , Pedersen, C.B. "Otitis Media In Childhood, 
Socio-Medical Aspects With Special Reference To Day-Care And Housing 
Conditions" Acta Otolaryngol 386(Supplenent): 121-123, 1982. 

This study was designed to determine the influence of 
day-care attendance and housing condition on the frequency of otitis 
media in childhood. Six hundred and eighty-one children, aged 3 
to 4 years, were studied by taking somatic and social history, 
otological examination and tympanometry. The investigators found 
that earlier otitis media was 25% higher among children cared for 
outside home than among those cared for at home. Among the children 
attending day-care, there was also a statistically significant 
higher number of flat tympanometric curves and adenoidectomies. 
There were also statistically significant more children living in 
flats who had otitis media than there were children from houses. 
The children living in flats had a significantly higher number of 
adeniodectomies, but there was no difference between the children 
living in flats or homes in the number of flat tympanometric curves. 
The analysis showed that there were no effects of parental smoking 
or social status on the frequency of otitis media, adenotomy or 
tympanometric findings. 
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OTITIS MEDIA IN CHILDHOOD. SOCIO-MEDICAL ASPECTS WITH SPECIAL 
REFERENCE TO DAY-CARE AND HOUSING CONDITIONS 

Bent Vlnther, Ole Elbrond & Chr. Brahe Pedenen 
From the Deportment 0 / O(orhinotajynpoio$y. Unli+rtiiy Hospital «/ Aerhui, Denmark 


Abstract . In order to elucidate the Influence of dey» 
cere and housing condition on the frequency of 
otitis media. Ml children, 3—4 years old, were 
Investigated by taking somatic and social history, 
otdogical examination and tympanometry. 

At the time of investigation 76 U of the children 
were cared for outside their home and one third 
was taken care of outside their home at the age of 
3 months. 

Among the children cared for outside home the 
history of earlier odds madia was 23 % higher than 
among those at home; at the same time there were 
statistically significant more flat tympanometric curves 
and adenoidectomies. 

Regarding housing condition there were statistically 
significant more children with eeuts otitis media In 
flats than in houses, especially In newer concrete 
flats built after I960, and there were significantly 
more adenoidectomies in those flats. 

Tympanometry revealed no difference in respect to 
housing condition. 


With a view to the elucidation of the Incidence 
of otitis media in childhood and the relation 
of this problem to sodal factors, 681 children 
all 3—4 years old from the Aarhus district 
were studied. 


METHOD 

The children studied were divided into four 
groups as shown In Table L Of the series of 
681 children, 336 were girls and 343 boys. 
The clinical study consisted in the taking of 
a thorough somatic and social history, in* 
eluding information on day-care and housing 
conditions and an otologics! examination In¬ 
cluding tympanometry. 

Concerning day-care condition the question 


asked focused on the time when the children 
first began to attend day<arc nurseries, 
kindergarten or If they were eared for by a 
baby minder In .» family day-care home. Con¬ 
cerning housing'condition it wts asked for If 
they lived In • flat or house, type of building 
material, number of looms and construction 
year. 



Table I. The number of children studied 
divided into four groups 


He. 


Randomly selected 

217 

Houses 

Ilf 

Poor housing conditions 

133 

Concrete epertmems 

142 

Tout 

Ml 

RESULTS 



The frequency of children cared for outside 
their homes related to age Is shown in Fig. I. 
After 3 months one thitd is cared for outside 
home and at the age of 4 yean 76 % is cared 
for outside home. 

Of the children eared for outside home 
60 % started primarily at a baby minder while 
40 % primarily etarted In day nursery or 
kindergarten. 

Among the children cared for outside home 
the history of earlier odds media weg 25 % 
higher than among those at home, respectively 
40% and 32% (Fig. 2). Children who 
attended day-care outside home before the age 


T 
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Fig. I- Survival earn demonstrating age for flm 
difem outsid* home. 


Tympanometry revealed that there were 
statistically significant (p < 0.05) store chil¬ 
dren with flat tympanometric curves (Type B) 
among children attending day-care than among 
'•'-.childien at home (Table II). 


' Table II. Tympanometric findings (no. of tan) 
rotated to type of day-care 



Outside home 

At Is 

Mue 


N 

% 

N 

% 

Normal pressure 

371 

» 

223 

65 

(Type A curves) 
Piet curves 

148 

15 

26 

a 

(Type B curve*) 
Negative pressure 

292 

26 

93 

29 


(Type C carves) 

Adenotomy is most commonly pe rfor med in 



Fit- 2. Survival curvt for first scuts otitis media 
edited to: dty<*rt at home U — x) and day<are 
outside home to— oh 


patients with chronic Infection of the naso¬ 
pharynx. 14 % of the children attending day¬ 
care outside home had undergone adenotomy 
versus only 7% among the hooe<afed 
children (difference statistically significant 
pCOsOD, 

There was stadidcally significant (p <0,0!) 
sex difference in the children who underwent 
ade n otomy since there were only 30 girb 
versus 53 boys. 

According to housing conditions there was 
statistically significant more children with 
odds media living in flats than in houses, anil 
especially was there a higher odds media fre¬ 
quency in flats built after 1960 (Table III'. 
The study revealed the same tendency fo* 
adenotomy (Table IV). 

The tympanometric findings showed no 
difference in the occurence of secretory otiti* 
media in the four different housing condition*. 


of 6 months had statistically significant more 
odds media than children at home (p < 0.05). 
There were more boys than girls with a 
history of earlier odds media and there were 
statistically significant (p<0.05) more boys 
with ear discharge. 

Children with earlier odds media had an 
average of 2.7 attacks each and 97 % of these 
were treated with penicillin. 


Table III. Number of 3—4 year old childrc t 
with previous otitis media classified in house: ■ 
fiats built before and after I960 

Before 1960 After I96C 

N % N 


Houses 21/62 54 78/237 .1 

Flats 72/190 38 87/187 »7 
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Tabic IV. Number of 3—4 year old children 
with previous adenoidectomy classified in 
houses/flats built before and after I960 

Before I960 After 1960 

N % N % 


Houses 3/39 $ 16/237 7 

Flats 23/189 13 42/115 23 


Looking at the housing condition and type 
of day-care at the same time (Table V) you 
- find — as expected — that the best eon* 
stelladon with respect to low inddense of 
otitis media is cate at home and living in an 
older house, and the worst Is day-care outside 
home and living in a newly built flat. 

The analysis shows that the social sums 
and the smoking habits of the parents do not 
have any influency on the frequency of otitis 
media, adenotomy or the tympanometric 
findings. 

Table V. Number of 3—4 year old children 
with previous otitis media classified in housesf 
flats and type of day<are 

Houses Flats 

N % N % 


At home 23/88 26 32/84 38 

Outside home 76/211 36 127/293 43 


DISCUSSION 

Among the factors which have influence on 
the frequency of otitis media we have pointed 
out type of day-care and housing condition^ 
The reason for a greater amount of mor¬ 
bidity for children cared for outside home is 
presumably a consequence of higher frequency 
of upper respiratory infections in day-care 
centers (Strangest, 1976). 

The change in fife style, where now more 
than three third of all children are cared for 


outside home, is probably the reason why 
otitis media occurs earlier in life than before 
(Platt, 1957). 

Our statistical analysis has shown that the 
increased morbidity in newly built flats can 
not be explained from type of day-care, aodal 
sums, smoking habits or sex. The four types 
of housing conditions art also fully compar¬ 
able to the number of working hours the 
mother is spending outside home. It must 
therefore be assumed that the four groups of 
children are comparable and that the higher 
frequency of otitis media and ad en otomy 
among children may be due to a factor In¬ 
herent in newly built data. 

Of the flats built after 1960, 92% were 
constructed of concr ete , versus only 9 % 
before I960; The higher f req ue ncy of otitis 
media and adenotomy b younger children 
might be due to a change in indoor climate 
caused by increased insulation and/or change 
of building materials — our Investigation has 
not clarified this question (WHO-Report, 
1979). 

The above observations on the im port an c e 
of day-care and housing conditions on mor¬ 
bidity are so interesting that they should en¬ 
courage further research on the Influence of 
indoor climate on health conditions.^— not 
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SUMMARY: To ascertain risk factors for persistent middle-ear 
effusions (FMEE), ve interviewed the parents of two groups of 
children. The first consisted of 76 children with PMEE who were 
admitted to the hospital for tympanostromytube insertion. The 
second, a control group, consisted of 76 children admitted for 
other types of surgery, who were matched for age, sex, season, and 
surgical ward. Nearly all (97%) of the children admitted for 
insertion of tympanostomy tubes had one or more episodes of 
suppurative otitis media. Only 59% of the control children had 
previous ear infections. Frequent ear infections sharply increased 
the risk for persistent effusions. Catarrh, household cigarette 
smoke exposure, and atopy also occurred more frequently in children 
with PMEE. The risk for middle-ear effusions was greatest when 
these three factors were all present. The avoidance of daily 
exposure to domestic tobacco smoke and, if atopic, of specific 
allergens should be included in the medical treatment of children 
with PMEE. 


Source: https://www.industrydocuments.ucsf.edu/docs/xmvjOOOO 


2024228150 



T 83/3/8/4 


'* c 

./" * 

< Original Contributions 


Risk Factors for Persistent Middle-Ear Effusions 

Otitis Media, Catarrh, Cigarette Smoke Exposure, and Atopy 

•Michaal J. Kraamar, MO; Mark A. Richardson, MD; Hoot S. Waits. MD, DrPH; CSfton T. Furukawa. MD; 

Gad G. Shapiro. MD; William E. Piarson. MO; C. Warran Bi arma n. MD 


a To ascertain risk factors for parsislant mtdd la-sar affusions (PMEE), we . 
bitnrvlawed tha parents of two groups of children. The first consisted of 76 
chlidrao with PMEE who wars admitted to tha hospital for tympan osto my- 
tuba Insertion. Tha seeond, o control group, consisted of 71 children 
admitted for other types of surgery, who ware matched for age, sex, season, 
and surgical ward. Nearly all (07%) of tha children admitted for Insertion of 
tympanostomy tubas had on# or more episodes of suppurative otitis madia. 



tympanostomy-tube insertions (BUT) for 
PMEE. Children were treated surgically if 
they had bilateral effusions (with pneu¬ 
matic otomieroscopy and tympanometry) 
that did not resolve after eight or mere 
weeks of medical therapy, and which pro¬ 
duced a hearing lots of 25 dB or greater. 
Them children were admitted to e abort- 
stay ward at the Children's Orthopedic 
Hospital and Medical Center for surgery. 
Their parents were asked to participate in 
an interview about risk factors for tar 
disease. We interviewed 76 parents of the 
26 patients with PMEE. Of the 96 patients* 
families, two were excluded because they 
did not speak English, and 16 could not be 
leached. 


MIDDLE-EAR effusions are common 
In children, particularly after a sup¬ 
purative middle-ear infection. 0 Most 
effusions resolve after several weeks, 
but some persist relentlessly/’ caus¬ 
ing hearing Joss' and a s so cia ted lan¬ 
guage, behavioral, and learning defi¬ 
cits.”* Each year in the United States, 
an estimated 1 million operations 
take place in which tympanostomy 
tubes are inserted for persistent mid¬ 
dle-ear effusions (PMEEJt 11 
Several factors may affect the fre¬ 
quency of middle-ear disease age/ 4 * 
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sex,*” season, 4 socioeconomic clast, 11 
exposure to other children, 04 ca¬ 
tarrh, 04 positional feeding styles, 0 * 
atopy,*” and a family history of ear 
disease. 1 In this study, we examined 
the association of these factors with 
the persistence of middle-ear effu¬ 
sions. 

METHODS 

The Bernardh Committee sod the Hu¬ 
man Rights Committee at the Children's 
Orthopedic Hospital and Medical Center, 
Seattle, reviewed and approved them pro¬ 
cedures. All parents gave informed con¬ 
sent before interview. 

Case Selection 

Prom June throogh October 2981, two 
general pediatric otolaryngologists per¬ 
formed 96 bilateral myringotomy and 


Control Selection 

Twelve physicians (four general sur¬ 
geons, one urologist, one ophthalmologist, 
two dental surgeons, and four cardiolo¬ 
gists) allowed us to contact parents of 
their patients admitted during the same 
period to the same short-stay surgery 
ward. Prom this group of 202 children, 
control subjects were matched to PMEE 
cases by age (± 1 year), sex, and month of 
surgery. Ninety-five patients were 
matched initially, but 14 could not be 
contacted. Five in ter views were excluded 
because of current middle-ear effusions or 
past ear surgery. 

Clinical Characteristics of 
Caana and Control Subjects 

Twenty-one patients with PMEE 
(27.6%) had pr ev i o u s bilateral tympanos¬ 
tomy-tube insertions (range, one to nine). 
Two patients with PMEE had Down's 
syndrome sad two had cerebral palsy. In 
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conditions of these patients were all 
maintained with placebo capsules for 
at least five to seven days during the 
withdrawal phase. While clear symp¬ 
toms of withdrawal were observed, no 
were reactions tec. seizures or psy¬ 
chotic reactionsi occurred. In keeping 
with our findings, few instances of 
severe withdrawal' reactions associ¬ 
ated with termination of dtnieaUy 
accepted doses of benzodiazepines 
have been reported in the literaturt. 
In the ease reports cited bv Drs 
Banrmann and Wolfe, the observa- 
tions were made in uncontrolled con¬ 
ditions in which other factors may 
have been responsible for the reac¬ 
tions noted. In light of the widespread 
use of the benzodiazepine compounds, 
it is striking that so few instances of 
extreme withdrawal symptoms have 
been reported. However, more re¬ 
search. conducted under appropriate¬ 
ly controlled conditions, is needed to 
evaluate this issue. 

Drs Bargmaxw and Wolfe also raise 
questions about the efficacy of ben¬ 
zodiazepines in long-term use. Our 
recent report addresses this issue in 
only a preliminary manner. We are 
currently analyzing, for future publi¬ 
cation, data from our study that sup¬ 
port more directly the efficacy of 
long-term diazepam therapy. 



Risk Factors tor Parsistont 
Middla-Ear Effusions 

To the Editor .—Rraemer «t aT com¬ 
pared children with persistent mid¬ 
dle-ear effusion (PMEE) admitted to 
a hospital for tympanostomy tube 
insertion with children admitted for 
other types of surgery and matched to 
patients with PMEE by age, sex, 
season, arid surgical ward. Parents 
were interviewed about children's 
household exposure to cigarette 
smoke, frequency of nasal congestion, 
and frequency of defined atopic symp¬ 
toms. The ratios of the proportions of 
children with PMEE to the propor¬ 
tions of children without PMEE in 
whom these factors were present 
were expressed as relative risks. 

When relative risks were calculated 
individually for nasal congestion, cig¬ 


arette smoke exposure (as measured 
by whether household residents re¬ 
portedly smoked more than 0^5 packs 
per day), and atopy, nasal congestion 
was significantly different in children 
with and without PMEE, but ciga¬ 
rette smoke exposure and atopy were ! 
not When risks were calculated for I 
the three factors in pairs, exposure to 
cigarette smoke plus congestion and 
congestion plus atopy were signifi¬ 
cantly more frequently present in 
children with PMEE than in those 
without PMEE. Cigarette smoke ex¬ 
posure plus atopy could not be tested 
because of inadequate numbers of 
subjects. When all three factors were 
combined, the combination was sig¬ 
nificantly more frequent in children 
with PMEE than in those without 
PMEE. 

Data derivable from the article’s 
Table 2 show that when the influence 
of nasal congestion is controlled in 
the analysis of the influence of expo¬ 
sure to smoking on PMEE. the chil¬ 
dren exposed to smoking and those 
not exposed differed littlr in :h* 
proportion who had PMEE (Table). 

Similar calculations show that, 
within the congestion and no-conges¬ 
tion groups, the proportions of atopic 
an d n onatopic children who had 
PMEE were similar—74% and 68%, 
re s pectively, in those with congestion 
and 33% and 35%, respecbwly, in 
tboae without congestion. 

Using other cutoff points and other 
measures of cigarette smoke exposure 
(Table 1), the authors found, is the 
small numbers of subjects with the 
highest levels of exposure, differences 
in relative risk between subjects with 
and without PMEE that were of bor¬ 
derline statistical significance, but 
they did not find a linear trend of 
increasing risk with increasing expo¬ 
sure. 

The authors interpreted the analy¬ 
ses they reported as indicating that 
nasal congestion, cigarette smoke ex¬ 
posure, and atopy were all •'important 
risk factors.*’ We believe instead that 
the apparent associations between 
cigarette smoke exposure and PMEE, 
and between atopy and PMEE are 
probably arbfactual and resulted (1) 
from combining, in the Table 2 anafy- 
I set, cigarette smoke exposure and 
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atopy each with nasal congest, 
which was strongly associated 
PMEE, and (21 from not having 
rated, in the Table 1 analyses. * 
ing from nasal congestion, or atom 
from nasali congestion. 

We do not beiieve that evident 
presented by Rraemer et al ^ 

lishes either cigarette smoke 
sure or atopy as risk factors *V 
PMEE. 
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In Reply .—The letter by Rogers et al 
details their objections to our analy¬ 
sis of the risk factors for persistent 
middle ear effusions. They claim that 
because household cigarette smoke 
exposure and an atopic history seem 
to be strongly related to nasal conges¬ 
tion, which in turn is strongly related 
to PMEE. the apparent associations 
of PMEE with cigarette smoke expo¬ 
sures and atopy are only arufacrual. 
They support their assertion by 
noting that, when the data from 
Table 2 are adjusted for the presence 
of nasal congestion, there is then no 
difference in the proportion of cases 
and controls who were atopic or 
exposed to cigarette smoke. 

However, we believe that it is tnep- 
propriate to control for nasal conges¬ 
tion when assessing the risk for 
PMEE associated with exposures to 
household cigarette smoke and with 
atopy. This is because of our feelinc 
that nasal congestion should not be 
considered as a confounder in this 
instance but rather as a means by 
which the adverse effect of atopy or 
smoke inhalation on the development 
of PMEE is mediated. If nasal conges¬ 
tion is not a determinant of household 
cigarette exposure or atopy but is 
actually a consequence of their ac¬ 
tions, controlling for this variable 
will spuriously reduce the relative 
risk associated with cigarette smoke 
exposures and atopy by forcing cases 
and controls to be artificially simil* r 
with regard to these factors.' 

Thus, we contend that our origin^ 1 
analysis was correct and that th* 
results of our study support t£ f 
hypothesis of an etiologic roie ?or 
atopy and cigarette smoke exposure 
in the dweiopment of PMEE. 
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Black, Nick "The aetiology of glue ear-a case-control study" 
International Journal of Pediatric Otorhinolaryngology 9: 121- 

133, 1985. 


This case-control study was designed to investigate the 
possible causes of glue ear (otitis media) in childhood. One 
hundred and fifty cases with two matched controls each made up the 
study population. Five factors were found to increase the risk of 
a child's undergoing surgery for glue ear: 1) parental smoking; 
2) the child's mother being employed outside the home, but only if 
the father is employed in non-manual work; 3) attending pre-school 
day-care; 4) having an older sibling who had been diagnosed as 
suffering from glue ear; and 5) having been born locally. The 
author found that only one of these factors, parental smoking, 
appeared to be related to the actual development of glue ear. The 
other four factors were reportedly found to be related only to the 
chances of glue ear being detected in the child. 

The children studied in this investigation were aged 4-9 
years and had undergone a first operation for glue ear within the 
previous 30 months at the Radcliffe Infirmary in Oxford and was a 
resident of Oxford. The parents of these children were interviewed 
to obtain data on their child's medical, birth, family and social 
histories. Each of the cases was matched with two controls. One 
control was a child matched on age and sex who had attended a 
follow-up outpatient appointment in the general surgical or 
orthoptic departments. The second control was a child matched on 
age and sex from the same school class who was also the next child 
alphabetically of the same sex on the class roster. 
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Key w a rd t » |be car - etiology 


A case-control study was carried out to investigate many of the proposed causes 
of glue ear in childhood. One hundred and fifty cases with two matched controls 
were found to be remarkably similar in nearly all medical and social aspects of their 
past and present lives, thus providing no support for many of the currently held 
views on the aetiology ( * ~~ ~ ^ 



^factor^ ____ 

appear tb^nfluenc^the chance of glue ear being detected, diagnosed and referred for 


surgical treatment • the child's mother being employed outside the home, but only if 
the father is employed in non-manual work (RR 3.0); attending pre-school day-care 
(RR 2.00); having an older sibling who had been diagnosed as suffering from glue 
ear (RR 1.84); and having been bom locally (in Oxfordshire) (RR*1.89). Possible 
explanations for these social and behavioural factors are discussed. 


Introduction 

Glue ear (also known as serous or secretory otitis media) is a condition in which 
non-purulent fluid accumulates in the middle ear causing some conductive deafness. 
Children with glue ear often also suffer from recurrent attacks of acute otitis media 
(AOM). Although it is a widely held view that AOM may lead to glue ear (25.351. 


District Department of Community Medicine. Oxfordshire Health Authority: Manor 
House. Headley Why. Heading ion. Oxford. OX3 9DZ. U.X. 

01SS-SS76/I3/50JJO C 19S3 Elsevier Science Publishers B.V. (Biomedical Division) 
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there is considerable evidence that glue ear predisposes to AOM [17.23]. Glue ear is 
currently the commonest reason for surgery' during childhood [4). the peak ages in 
the UK being 5-8 years of age. Although the condition has been recognised since at 
least the middle of the nineteenth century, there is no general agreement as to its 
cause. There have, over the past one hundred years or more, been many aetiologicai 
theories which have been extensively reviewed elsewhere. The large number of 
diverse factors that have been considered means that further investigation of this 
subject b well suited to a case-control study design. The study described here 
attempts to examine many of the existing claims about aetiology, and to assess some 
previously unconsidered factors [6]. 



xlaims; 

1 “ ‘ ' ‘ “ I*--*-. 7 

DrriTiTa'family 

!4J)ri«hel>rT53etenninate status (overcrowding [9.16.27J9]; low socioeconomic 
status f14.27.36]; day care attendance [14.36.39]; an allergic predisposition 
[7.12.14.18.28.39]); and some without support or as yet unevaluated (effects of 
heredity (l(U9]r acute exanthemata f 15,39); infant feeding [3.13.21.30]; air travel 
|22^9.4lj). New areas of interest considered are family characteristics (such as 
parental ages and work sutus; sexes of siblings); educational achievement of 
parents; ante-natal and delivery events; exposure to vaccines and X-rays; and 
contact with animals. 

There are 3 other factors which have been suggested, the investigation of which is 
not suited to a case-control study design. These are air pollution [9.15); as a 
consequence of the misuse of antibiotics for AOM [2.10.22,43,44]; and the failure to 
perform sufficient adenotonsillectomies in children [11.20.24,27.29.31.43 )j Studies 
which have considered these theories have failed to provide any support for them [6]. 


Method 

Study design 

Between May 1981 and October 1982. the parents of each child aged 4-9 years 
who had undergone its first operation for glue ear within the previous 30 months in 
the ENT department. Raddiffe infirmary. Oxford and was resident in Oxfordshire, 
were interviewed and asked about theij child's medical, birth, family and social 
histories. For each case two controls were selected-the ‘hospital* control from 
children attending a follow-up outpatient appointment in the general surgical or 
orthoptic departments (Table I) and the ‘home* control from the same school class 
(the next child alphabetically, of the same sex). The controls matched the cases with 
respect to sex and age (hospital controls within 6 months; home controls within 12 
months). The parents of cases and hospital controls were interviewed, using a 
structured questionnaire, by the author in the respective outpatient departments. 
Parents of home controls were interviewed by one or other of two research 
interviewers io the controls* own homes. 

Surgery for glue ear was defined as myringotomy (with or without insertion of 
tympanostomy tubes) with or without adenoidectomy. The contents of the middle-ear 
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TABLE I 

DIAGNOSES IN 130 MATCHED HOSPITAL CONTROLS 


Strabismus 

57 

Undescendad lestes A hydrocoek 

20 

Arobtyopu 

7 

Phimosis 

17 

Hypvamropu/Myopu 

6 

Abdominal hernias * 

9 

lUduorf visual acuity 

6 

G.I.T./C.U. conditions 

6 

Refraction errors 

6 

Cysu. pilonidal sinus 

5 

Ptosis 

1 

55 

Others 

10 

67 


on operation were noted as 4 dry\ ‘serous fluid" or 4 gJue\ Children with cleft-palate 
were excluded as this condition has been clearly shown to be associated with glue ear 

(33). 

Subjects 

The parents of only one potential case and 3 potential hospital controls declined 
to participate due to lack of time for the interview. The parents of potential home 
controls were approached for 146 of the cases (4 of the cases having left the District 
by that time). Of these, 13 (9%) declined to participate. A second potential control 
was successfully recruited in thesef instances. In two instances the potential home 
controTs CP refused permission for inclusion in the study and another child from 
the same school class was obtained. Of the 146 controls finally identified and 
interviewed, four were withdrawn from the analysis as they had undergone surgery 
for ghie ear. 

The hospital controls were selected so that they would be comparable with cases 
as regards factors affecting health service usage, and the home controls for factors 
affecting accessibility and availability of services. Thus, if the frequency of a factor 
differs between cases and both sets of controls, this suggests the factor is specifically 
related to children undergoing surgery for glue ear. On the other hand if the 
difference is only between cases and home controls (with no difference between 
cases and hospital controls), this suggests the factor is associated with children 
undergoing hospital care in general (and not specifically related to children with glue 
ear). 

Statistical methods 

The results are first presented as simple contingency tables that take no account 
of the matched design of the study. The two control groups are displayed separately 
because of the different selective biases operating on each. In addition, data 
obtained about the home controls are subject to information bias arising from the 
different interviewer and interview situation. Risk ratios for all variables were 
estimated (unmatched ratio of cross-products) and their significance tested (by 
computing a x 2 value). Statistically significant variables (P<0.Q5) were further 
examined to take account of possible confounding (using the Mantel-Haenszel 
method of stratification). The original data concerning these variables were re- 
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analysed taking into account the matched study design. 95% confidence limits and 
significance testing (McNemar Test) for matched relative risks were computed. 


Results 

The respondents were mostly mothers (82%); of the remainder 5-6% were fathers. 
11% were both parents, and 1% other relatives. There was no difference in this 
respect between cases and controls. 

Of the 150 cases. 51 (34%) were aged 4 years-5 years II months: 69 (46%) 6 
years-7 years 11 months: and 30 (20%) 8 years-9 years 11 months; 88 (59%) were 
male and 62 (41%) female. The age and sex distribution Qf this sample is similar to 
that for cases in the whole of Oxford Region (1975-1980). The same was true of the 
social class distribution (as determined by the father's occupation at the time of 
birth of the case). 

Parents and siblings 

The mean ages of both the fathers and the mothers of cases were similar to those 

TABLE 11 

FAMILY MEMBERSHIP AND STRUCTURE OF CASES AND CONTROLS 



Cases 

Hospital 

controls 

Home 

controls 

Parents' ages—Father *• 

36.5 ±0.5 

36.4 ±0.6 

36.6*0.5 

(mean ± S.E.M.)- Mother 

313 ±0.4 

32.7 ±0.4 

333 ±0.4 


No. (%) 

NO. {%) 

No. (%) 

Parental relationship •* 

Together 

143(96) 

135 (90) 

130(91) 

Separated 

7 (4) 

15 00) 

12 (9) 

Number of children 

1 

9 (6) 

11(12) 

* 

9 (6) 

2 

*4(56) 

80(53) 

82 (58) 

3 

40(27) 

39(26) 

33(23) 

4 or more 

nuu 

13 (9) 

18 03) 

Birth order of subject 

1 

63(42) 

69(461 

58(41) 

2 

67(4}) 

57(38) 

55 (39) 

3 and subs. 

20(13) 

24(16) 

29 (20) 

Sex of older siblings 

Male 

62(56) 

52(47) 

59(48) 

Female 

49 <44} 

57(53i 

6? (?2) 


N.B. Differences not significant {+< 0.05) unless indicated. 

* The term 'father' is used to designate the male head of household and include* »iepfaiher. and 
mother's common*law husband 


•• The term ‘together describes all instances <0 the subject having always lived «nh the same two adults 
(inchidtng su bj e ct s adopted at a young age). 'Separated' includes all others te g) single parent families, 
step-parents etc. 
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TABU til 

PARENTS’ PAST AND PRESENT OCCUPATIONS'* AND COMBINATIONS OF PARENTAL 
WORKING STATUSES 

NM. non-manual (Registrar General S.C.L H. IJIN): M. manual (R.G.S C HIM. IV.V). 



No.(%)of 

No. (%} of 

No. (i) of 


cates 

hospital 

home 

1 


controls 

controls 

Occupation at birth o t wbpct 
j Father -NM 

60141) 

68 (46) 

65 (4|): 

-M 

85 (59, 

79(54) 

TO (52) 


Parental wort combinations 

Father (NM) -mother working 

33(56)* 

23(37) 

42(60) 

-mother not working 

26(44) 

40(63) 

28(40) 

(M) -mother working 

37(47) 

37(49) 

33(49) 

-mother not working 

42 (53) • 

39(51) 

35 (51) 


N.B. Differences mi sagnifkamt (P < 0jQ5) unless indicated. 
* P < 0.05 (conywuon with hospital controls only) 


of the parent* of both seu of controls (Table II). A higher proportion of the older 
siblings of cases were maid (though (his was not statistically significant (nx)) and for 
all other measures of family structure only slight differences were observed. The 
length of parental full-time education and educational qualifications were remarka¬ 
bly similar between the 3 groups. 

There was no significant difference between the proportions of fathers engaged in 
manual occupations (Table III). However, mothers of cases with work outside the 
home tended to be engaged in non-manual rather than manual work compared with 
the mothers of both controls. Any association with the working status of mothers 
was confined to the wives of non-manual men. and then only when compared with 
hospital controls (P < 0.05). 

« 

Preconception, pregnancy and perinatal events 

Fewer of the parents of cases had used contraception during the year preceding 
the subjects conception, though this diff** *nce was not significant. Apart from this 
observation, the preconception period for the 3 groups were similar. No differences 
were observed for antenatal events (raised B.P.. anaemia, antepartum haemorrhage, 
influenza, rubella). Exposure during pregnancy to both medical factors (scans, drugs. 
X-rays and amniocentesis) and non*medical factors (smoking, food fads) was 
simitar. Data on the place of deliver)', type of delivery, gestation, birth-weight and 
admission to a special care baby unit were also similar for the 3 groups. Proportions 
of infants breast-fed and the duration of breast feeding showed little difference. 

Childhood medical history and exposure to medical procedures 

There were no significant differences between the groups in the proportion with a 
history of allergic manifestations or having contracted the common infectious 
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table iv 

CHILDHOOD HISTORY OF ALLERGY. INFECTIOUS DISEASES AND EXPOSURE TO VAC¬ 
CINES. X-RAYS AND DAY-CARE 



No. ($) of 

cases 

No. (1) of 

hospital 

controls 

No. (%)of 

home 

controls 

Allergic condition* 

Infantile eczema 

15 (10) 

1*02) 

19 03) 

Hav few 

15 00) 

14 (9) 

15 01) 

Asthma 

7 (5) 

4 (3); 

3 (2) 

Sensitivity to food/drug* 

23 05) 

17(11): 

1601) 

Infectious diseases 

Measles 

J4<23) 

39(26) 

21(20) 

Mumps 

57(39) 

52(35) 

55(39) 

Chicken-pox 

•0(54) 

74(50) 

96(6*) 

Rubella 

45(30) 

51 (34) 

36(25) 

Whooping cough 

11 (7) 

16(11) 

14(10) 

Immunisations 

All routine schedule 

93(63) 

12(55) 

*2<6J) 

Pertussis 

107(71) 

92(61) 

105(74) 

Measles 

136(91) 

135(90) 

125 (U) 

Additional non-schedule 1 

10 (7) 

11 (7) 

10 (7) 

X-ray exposure 

Dental 

11 (7) 

13 (9) 

N.A. 

Head and neck 

2104) 

2303) 

21 05) 

Day-care attendance 3 

nil or low 

20 03) 

35(23) 

2601) 

tnedium/high 

130(17)- 

113(77) 

116(12) 


N.B. Differences mm significant (/ < 0.03) tusks* indicated. 

• ? < 0.05 (only compared with boepiia! control). 

1 Additional tetanus. BCG. smallpox. TAB. cholera. 

3 Day-care - <av. No. of hours per week x No. of months attended). 


diseases of childhood (Table IV). Exposure to the routine immunizations and to 
X-rays was also similar in the three groups. Comparison of the amount of pre-school 
day-care attendance showed cases had attended more than controls (P < 0.05 when 
compared with hospital controls). 


ENT histories of parents and siblings 

Parental history of having undergone tonsil and/or adenoid surgery showed 
remarkable similarity between the groups, with the proportion of mothers consider¬ 
ably higher than fathers (Table V). A higher proportion of the siblings of controls 
had a history of recurrent acute otitis media and recurrent tonsillitis (P < 0.05). In 
addition, if older siblings only are considered, a higher proportion of those of cases 
had a history of glue ear. The older siblings of cases with glue ear were more likely to 
have been referred to ENT departments and treated surgically, than the older 
siblings of controls, though this difference did not achieve statistical significance. 


Source: https://www.industrydocuments.ucsf.edu/docs/xmvj0000 
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TABLE V 

ENT HISTORIES OF PARENTS AND SIBLINGS 



No. (5) of 

cases 

No. (5) of 

hospital 

controls 

No. {%)' of 

home 

controls 

Parental history of Ti and As 1 

Father 

40<2*> 

40(29) 

38 (27) 

Mother 

*2 M2) 

60(40) 

30(36) 

Sibling history of ENT problems 

in - 210i 

in - 208) 

(n - 21V) 

Recurrent A.O.M. : 

42 (20) * 

62(30) 

72(34) 

Recurrent tonsillitis 

3004)* 

45(22) 

4109) 

Glut car 

26 <121 

16 (8) 

17 (8) 

Sibling treatment for glue car 

(n • 26) 

in - 1:6) 

(n • 17) 

Referral to ENT 

22(85) 

12(75) 

12(70) 

Surgery 

19(73) 

9(56) 

10(59) 

Older siblings history of ENT 

problems 

fa - 84) 

(n-81) 

<n-S4) 

Recurrent A.O.M. 

19(23)* 

31(38) 

33(39) 

Recurrent tonsillitis 

19(23) • 

34(42) 

29(35) 

Glue ear 

19(23) 

8 00) 

14(17) 

Older sibling* treatment for glue car 

(•• 19 ) 

(n - 8) 

(» - w> 

Referral to ENT 

18(95) 

5 (63) 

9(64) 

Surgery 

. 16(14) 

5(63) 

8(57) 


N.B. Differences not significant (P < 0.051 unless i n dic a ted 
• P < 0.05 (compared with hospital and home controls). 

•• P < 0.05 (compared with hospital control only). 

1 Tonsillectomy and ad en oid rc tomy. 

: Acute otitis media. 


Home environment 

Most aspects of housing conditions showed great similarity. These included the 
type and age of the accommodation, the occupying basis (owned, rented, tied), 
density of occupation and the basic amenities (baih/shower. washing machine, 
telephone, refrigerator), The exception to this was that a higher proportion of case 


table vi 

FAMILY MOBILITY DURING SUBJECTS LIFETIME 



No, (5) of 

cases 

No. (5 );of 

hospital 

controls 

No. < 5) of 

home 

controls 

Residence at time of subject's birth 
Oxfordshire 

Elsewhere 

123<K2)* 
27()l) 

107 (~11 

43(29) 

106(75) 

36(25) 


N.B. Differences not significant < P < 0.05) unless indicated. 
• P < 0.05 (only compared with hospital controls). 
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families reported using an 4 unsealed* heating system, that is. a system that emits the 
products of combustion (open fires, gas fires, paraffin stoves) ( P < 0.05). 

A higher proportion of the families of cases were already living in Oxfordshire 
when the subject was bom. than was true for the controls (P < 0.05) (Table VI). 
Other measures of geographical mobility showed no difference. Other factors 
examined which also showed no difference included air travel by the subjects, 
possession of pets, and regular contact or close proximity to farm animals. 


Smoking habits of household members 

The present smoking status of the parents (smoker, ex-smoker, never-smoked) 
showed a small and insignificant difference between cases and controls. A smoking 
rate was calculated based on the number of years of the subjects life that the 
household member had smoked for, and the daily number of cigarettes smoked (or 
cigarette equivalent in the case of cigar and pipe smokers). This revealed that a 
slightly higher proportion of cases had been exposed to medium/high levels of 
smoking than had controls, but this difference failed to achieve statistical signifi¬ 
cance. 

Confounding and matched analysis 

The relative risks (RR) for all variables included in Tables II-VI were estimated 
by comparison with hospital controls and with home controls. For all but one 
variable the R.R. based on comparison with the hospital control was similar to that 
based on comparison with the home control (the exception was the effect of the 
mother working outside the home). Variables with RRs which proved to be statisti¬ 
cally significant (F<0.05). plus that for parental smoking habits, are shown in 
Table VII. These variables were further examined for evidence of confounding. The 


TABLE VII 

RELATIVE RISKS OF CLUE EAR BASED ON UNMATCHED COMPARISON WITH HOSPITAL 
CONTROLS \ AND HOME CONTROLS * 


Variable 

R.R.- 

R.R. * 

Working mother 

1.41 

0.89 

with N.M. father 

2.16 * 

0.85 

Day-care attendance 

medium/high 

200* 

1.47 

Siblings with glue car 

older siblings only 

2.54* 

1-81 

Smoking rale 

household 

1.4$ 

1.28 

Residence 

bom in Oxon 

1.86 * 

1.52 

Unsealed heating system 

^.59* 

1.59 • 


N.B. Differences not significant (P < 0.0$) unless indicated. 
• P < 005. 
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TABLE VII1 

RELATIVE RISKS OF CLUE EAR BASED ON MATCHED COMPARISON WITH HOSPITAL 
CONTROLS *. AND HOME CONTROLS * 


VanaWe 

R.R. * 

m coo t 
limits 

R.JL * 

959 conL 
limits 

Working mother 

1.36 

- 

0 94 

- 

with NX. father 

3 00* 

U5-7.«0 

0.89 

- 

Day-can attendance 

<med/ht|h) 

2.00 f 

U3-JJ3 

1.50 

- 

Older siblings *ith 

flue car 

U4* 

mi-3.37 

1.64* 

1.06-2.55 

Smoking rate 

household 

1,64* 

1.03-2.61 

132" 

1.06-231 

Residence 

bom in Oxon 

1.19* 

Ul-331 

l.M * 

1.07-339 


N.B. Relative rub not significant {f < 0.05) unku i M tfi nd. 
• P < 0.05: * P < 0.02; (McNemar test). 




only factor for which the estimate of RR was the result of confounding was unsealed 
heating (when parental smoking and birth in Oxfordshire were taken into account). 

The other variables were re-examined by matched-pair analysis (Table VIII). 
This revealed similar findings to those from unmatched analysis (Table VII) for 
cases and both sets of controls, apart from parental smoking, for which the RR 
became significant on matched analysis. The dau were further analysed on the basis 
of the contents of the middle-ear as found at operation. Of the 150 cases, 106 were 
found to have thick mucoid ‘glue* in at least one ear. whilst the remaining 44 had 
either thin serous fluid or no fluid at all. Estimates of relative risk based on matched 
analysis of only those with ‘glue' revealed similar findings to analysis of the 
complete series. 


Discussion 

The main methodological problem encountered was the selection of controls. 
There was no ideal group of hospital patients from which to choose—those selected 
were the most appropriate available. As regards home controls, possible bias arising 
from different interviewers in a different setting from cases and hospital controls is 
considered to have had only an insignificant effect. This can be judged by the 
similarity of the relative risks obtained by comparison with each set of controls. 

The size of this study means that risk factors present in 50% of controls would 
have a 90% chance of being detected if the relative risk associated with them was at 
least 2.0. However, the relative risk would have to be at least 3.5 if the factor was 
present in only 5% of controls. Neg^ive findings must be interpreted in this context. 
The most striking finding was the similarity between cases and controls, or. to put it 
another way, how remarkably ordinary children with glue ear appeared to be in 
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nearly all aspects of their past and present „ lives. There were, however, a few 
exceptions. 

(a) Climate 

Evidence for the effect of humidity and altitude is difficult to obtain in a localised 
study of this design. Oxfordshire has a local reputation as having a high prevalence 
of glue ear attributed to the effect of the Thames Valley, and indeed, cases were 
found to be associated with having been bom in Oxfordshire (RR 1.89; P < 0.02). 
While local climatic conditions could be responsible for such a finding, many other 
environmental factors could also be implicated. 

(b) Socioeconomic conditions 

Previous studies of the influence of social class have failed to demonstrate any 
association with glue ear (27,34J6.39.42 )j This was true of this study. There is. 
however, no reference in the literature to the influence of mothers working outside 
the home, a factor that appeared jo be associated with glue ear (Table VIII). 
compared to hospital controls, if the father was employed in non-manual work (RR 
3.0; P < 0.05). However, this association with mother's employment status was not 
observed in comparison with home controls. There are 3 possible explanations for 
this difference-the association is due to chance; the risk estimate from the hospital 
control analysis may reflect a relative * lack’ of occupation outside the home for 
control mothers rather than an "excess' for case mothers: or, information bias 
associated with the home interview may have led to "over-recording* of maternal 
occupations by the mothers of home controls. It is not apparent from the dau which 
of these explanations is correct. The only related information, on parental education, 
showed no associations with glue ear in the child. 

A possible explanation for the association between glue ear and maternal employ¬ 
ment status, where the father is employed in non-manual work, may be the family's 
attitude to the mother working. Wives of non-manual husbands are perhaps less 
likely to work for primarily financial reasons than the wives of manual men. 
Working for other reasons (e.g. career oriented; psychological benefits of getting out 
of the home) may be associated with attitudes to health and illness that differ from 
the attitudes of non-manual families in which the mother does not work. In turn 
these attitudes may be associated with tl detection of glue ear and obtaining 
surgical treatment. In other words, the risk associated with mothers working may be 
explained in terms of health behaviour, rather than in terms of disease aetiology. 
Investigation of the effect of housing conditions has produced conflicting results in 
the past (9,15.16,39). There was no clear evidence of housing conditions influencing 
the occurrence of glue ear in this study. 

(c) Family history 

It is difficult to obtain reliable information on the history of glue ear in parents 
due to the frequent changes of name the condition has undergone. If parents had 
suffered from glue ear, severely enough to necessitate surgery, then they would, on 
average, have been treated in the 1940s. At this time surgical treatment would have 
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involved adeno-tonsiUtciomy. There was no difference in the history of this oper¬ 
ation between case and control parents (Table V). 

The siblings of cases were more likely to have been diagnosed as suffering from 
glue ear than the siblings of controls (RR 1.84; P < 0.05). Conversely, a history of 
recurrent acute otitis media (AOM) was commoner in the siblings of controls. If 
these two middle-ear conditions are considered together, then any association 
between middle-ear disease in siblings and glue ear in the subject disappears (RR 
0.77). Whilst not all children with a history of recurrent AOM have glue ear. the 
clinical distinction between the two is often not clear [17.23.25.35]. The initial 
diagnosis of glue ear is usually made by a General Practitioner, who. in negotiation 
with the parents, decides whether or not to refer the child for specialist attention. 
With over 200 GPs referring to the ENT department in this study, it would be 
expected that a wide range of indications for referral were being practiced. In this 
way. a chOd with a sibling with glue ear would be more likely to also be diagnosed as 
glue ear (rather, than recurrent AOM) than a child without a ‘glue ear* sibling 
(assuming all children from the same family attend the same GP with the same 
parents). This is supported by the finding that siblings of cases diagnosed as having 
glue ear are more likely to be referred to ENT care and be managed surgically than 
siblings of controls (Table V). 

The risk associated with a sibling with glue ear therefore appears to be a product 
of the behaviour of parents and health care professionals, rather than any ‘true* 
hereditary effect, though this requires further investigation. This is consistent with 
the only recently published study which has examined this factor [39]. 


id) Subjects medical history 

No association was found between any aspects of the subjects past medical 
historr and the occurrence of glue ear. These aspects included infant feeding, 
common infectious diseases and allergic conditions. This study confirms the findings 
of several others that demonstrated the proportion of glue ear cases with a history' of 
allergy was similar to the prevailing frequency in the general population [8.19.26.38]. 


(e) Behaviour ^ . ^ ^ , Ji __-_ . 

assumes sTcins^ of exposure to smoke throughout the subject’s life. Further 
study would be required to determine whether or not the risk of smoke is associated 
with any particular stage of childhood. This finding is consistent with a recent study 
in the USA [21] and other evidence about the hazards of passive smoking [1]. 

The reported risks of exposure to pre-school day-care have been conflicting 
[3.14,39). This study suggests day-care attendance is a risk (RR 2.00; P < 0.02). 
though the mechanism is unclear. Day-care may increase the likelihood of a child 
acquiring a middle-ear infection and subsequently being examined for evidence of 
glue ear. or the day-care staff maySe on the lookout for evidence of glue ear and 
proceed to alert unsuspecting parents. __ _ _ _ 

In conclusion, while this study has failed to substantiate the role of many* 
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___ lining which children are detected diagnostic] an# treated surgi- 

yiJbr: glue ear. The influence of such factors requires further investigation to 
support such a claim. 
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This article is based on a general practice study. The 
aim of this study was to determine whether the children of smoking 
parents in this population have different morbidity patterns in 
their visits to a general practitioner. The eighteen month 
investigation examined the families of 170 children from 0-5 years 
of age. Families were matched for age, sex, social class and size. 
The author reports that the smoking group children "attended more 
frequently, had more diagnoses per consultation and spent more 
days in hospital" than the non-smoking group children. The diseases 
that were reportedly associated with parental smoking in this study 
were otitis media, upper and lower respiratory disease, 
conjunctivitis, infectious disease and accidents. There were 
several conditions which were found not to be associated with 
parental smoking in this study such as croup, skin disease, rubella, 
and modified pertusis. 
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Passive smoking and young 
children’s health 


Robert Moorhead 


Recent international studies have 
been documented which suggest a 
link between passive smoking and 
disease in young children. They 
include studies of passive smoking 
and its relationship to pneumonia 
and bronchitis,'- * respiratory 
disease,* restricted activity due to 
acute respiratory disease, 4 
increased winter admissions* and 
increased visits to doctors * This 
article is based on a general 
practice study in this area. 


T he aim of this study was to see if 
children of smoking parents have 
different morbidity patterns in their 
visits to a general practitioner. The 24 
categories of health problems studied 
are as follows: 

Total consultations 

Total diagnoses (ail diagnoses were 

by encounter) 

Winter consultations 
Spring consultations 
Summer consultations 
Autumn consultations 
Respiratory diagnoses 
Preventive classification diagnosis 
Nervous and sense organ diag¬ 
noses 

Skin diagnoses 
Trauma diagnoses 



Robert G Moorhead, MB. BS, FRAGGP. 
DCM, is in sotO genera) practice in 
Kambah. near Canberra and has an 
ongoing interest in general practice 
research. 


Upper respiratory tract infection 
and pharyngitis 
'Tonsillitis diagnoses 
Wheezing — patient initiated diag¬ 
noses 

Wheezing — total diagnoses 
Vaccinations 

Gastroenteritis diagnoses 
Rubella diagnoses 
Scarlet fever diagnoses 
Modified pertussis diagnoses 
Conjunctivitis diagnoses 
Otitis media diagnoses 
Hospital admission — number of 
days 

infectious disease diagnoses. 

The study began on 1 January 1979 
and ran for 18 months. Regular attend¬ 
ee of the author's practice were 
selected because some families used 
more than one doctor. This ensured 
that subsequent morbidity was being 
presented to the recorder only. All 
practice records were studied and 
families were selected, with married 
parents (under 45 years of age), in 
which every member had attended the 
practice at least once in the past two 
years. From this group of families 170 
children, from newborn to the age of 
five years, were identified. Their 
parents' smoking habits had been 
recorded previously and the children 
were divided into two groups: one or 
both parents smoking; or neither 
smoking. 

Families were matched for age, sex, 
social class* and size (greater than 
two, or two or less children) using 
punch cards. As with all matching 
procedures, not all children could be 
matched so the study started with 106 
children — 53 in each group. This was 
a non randomised cohort study. 

The morbidity recorded fulfilled the 
definitions In the International Classi¬ 
fication of Health Problems in Primary 
Care (ICHPPC) * The diagnoses were 
studied according to age group. 

The practice after hours work is 
performed by a locum service run by 
the principals and a written report was 
available on such diagnoses. All In¬ 


patient hospital records for patients in 
this survey were studied by the author 
and the number of days in hospital 
recorded. Home visits, after hours 
visits and consultations were included 
in the survey. 

There were two outcomes measured 
in the study. One was the chi-square 
on the 24 items of morbidity for both 
groups, which was calculated by com¬ 
puter. The other was the mean of the 
diagnoses for the smoking and non 
smoking group. 


The smoking group children at¬ 
tended more frequently, had more 
diagnoses per consultation and 
spant more days in hospital. 


Tabie 1 shows the common diag¬ 
noses for the two groups and the 
predominance in the smoking group 
for certain diagnoses. In Table 2 less 
common diagnoses and other health 
problems are recorded. There was a 
similar finding tor total wheezing (init¬ 
ial and doctor requested follow up). 
Days in ACT hospitals were defined as 
the calendar,difference between dates 
of admission and final discharge, 
midniQht to midniQh fjnjffi ~ 
“^beTbf days spenFSKSKosg 

thesmoklnggroUpvtfasmeati 
joObl^lhardHhpse J a*!&0Oj3 
J[ngjgr6up,vlUsjnteresting^t£nori 
pvacclnations^were performed for r 
smoking group. 

Not every rubric studied produced a 
greater number of diagnoses for the 
children of smoking parents. For ex¬ 
ample there were 27 diagnoses of 
croup and 16 of these occurred in the 
non smoking group. Skin disease 
results were similar, 24 to 39, as were 
those of rubella and modified pertua- 
sis. Ho child in the survey diedpaQR 
| babflk^^d^e^amlly^whosiSibllng^ 
pwas^inthe studydied from GuddeA 
^InfantDeath Syndrome. Both parents? 
•1 this baby smoked. 

Using chi square, all the data for the 
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Table 


Common diagnoses 

..•? 1 

| • Dlsesse/heslth problem Parentis) 

Parents 

. 

smoking 

non smoking^ * 

Winter consultations 

172 

138 ‘ 1 

•• Spring consultations 

• 10X 

62 * 

Summer consultations 

45?. 

45 

Autumn consultations 

7v: 

39 . 

Respiratory diagnoses 

216 

*15# 

Nervous and sense 

104 

63 

Infectious disease 

66 . 

34 

Preventive 

40 

28 

UFTTI, pharyngitis 

129 

95 

OtitlS media 

80 

49 

Gastroenteritis 

37 

17 

Total diagnoses 

502 

372 : 

Total consultations 

398 

_ 308 -J 


URTH: upper respiratory tract tntsetton 


24 categories were studied — there 
were 2.243 observations for the smok¬ 
ing group and 1,614 for the non 
smoking. Chi square equalied 36.34 
with 24 degrees of freedom and the 
probability level (p) equals 0.0509, 
which is almost significant at the five 
per cent level. However, there were five 
cells with expected frequencies leas 
than five (these were for both groups 
in rubella, the non smoking group in 
scarlet fever and both groups in modi¬ 
fied pertussis). If these rows are 
omitted chi square equals 34.91 with 
22 degrees of freedom and p equals 
0.0396 which is significant at the five 


W^WT*** ~ ~ ~ 1 

i**• ■*- .r Further diagnoses and health problems f 

Pleesse/hesHh problem 

Parentis) 

smoking 

Parents * 

non smoking 

Days in ACT hospitals 

80 

4V * 

Wheedng on auscultation 


... 

(total) 

45 

32 ; 

Whesdng on auscultation 


' 

(Initial) 

28 

17 

Vaccinations *; 

39 r 

20 

Conjunctivitis 

15 ' 

7 

Trauma 

13 

9 

Tonsillitis «, > 

9 . 

8* • < 

Scarier fever • * 

• * v - 

* 


ACT: Australian Capital Tarmory 





_ Except 

^s^ws't^^^^^^^^al consult 
ations by season with smoking group 


in autumn..Breaking down winter and 

——-ncohiBHitldhilbyt*^^ 


per cent level. If the rows were com¬ 
bined then chi square equals 33 and 
p equals 0.0619 which is significant at 
the 10 oerxent Jevet._ __ 

patlelMpvegfag^ths^wem^lcuf 
■ted^^e™Wbws , fi s greatirmeaif 
isultatiohs^eio53) *hcTdiag& 
( £0#tojUUdor-4hechildren -oil 
pe renta.^Sre akinQ xqn suita£ 
ittf diagnoses lnto 



j^L_ 

;. Figum 3 comparssThe means of 

The smoking group children had 
more diagnoses of respiratory di* 
ease, nervous and sense organ 
disease, trauma and infectious 

disease. 

diagnoses per patient for the^iarger 
classifications of illnesses, p ^ 

S’wfessss 



pnfectious,^preventive«and4 
^groupings but not for skin disease. Foe 
the ICHPPC ~2 rubrics (f/pure 4), the 



Children 

whoM 

parents 

■ smoke 

■ do not 
smokt 



Diagnoses 




Figure 2 


vs' m No 10 Ocioo*' t*tS 105! 
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lions (04 to 0.4) and *gastrD*nterttls 
cU <n •^oftMMcataoorto 
tpSfcw*mg groutf showed mots diag» 
MSM.I 

Discussion 

Parental anxiety was a variable which 
was not included in tha matching 
procedure. It may have played an 
important role as smokers exhibit 
more neurotic symptoms than non 
smokers 1 * and it may be this factor 
that drives the smoking parents to 
consult the doctor with their children. 
; otitis medial*sin excelh 



studies on the effects of smoking. The 
greater number of tonsillitis diagnoses 
In the smoking group correlate with 
another study which has demonstrated 
a higher rate of tonsillectomy in the 
children of smokers. 1 * 

Wheezing was a clinical measure 14 
as airflow meters are difficult to use 
with young children. Other studies of 
older children have shown forced 
expiratory volume (FEV) changes 
directly related to the child's mother's 

%mok)ng*ngro^^ 
difference^ 
llnglj^ummer^hen^one i 
» are^utdoorsjnoreofi 
i sidestream smoke. 

The tracer disease otitis media 
wee expected to express Itself 
equally in both groups but It 
featured more prominently in the 
smoking group. 



ehMSmg: 
These are similar findings to previous 


___ Parental 

'anxiety may be a factor here. Breast 
feeding has a protective effect and 
one asks f do breast feeders tend to be 
non smokers? Carbon monoxide poi¬ 
soning can mimic gastroenteritis 



log Is supported by another study 
which showed sidestream smoke at a 
cause of measurable physical change 
to the tear film. 1 * 


The meehanlsm of disease product¬ 
ion from cigarette sidestream smoke 
14 unknown.! 

ttiomofi 

Mhan4haUnhaJed~byJ 

i) i *pyrtr>«,'‘ ammonia :and 

feoxyhatmoglobin, Mrumnicottn^ 
"" CJg*r»tt» smoke 
is & 50susp*ctsd«srcinog«ns n 'snd , 
jaffs ctonum sllsnaissus cultumtA 
" *^002LMgin«ifUhs - * 




The sample in this study had a 
similar genaral morbidity pattern to 
another group of children studied in a 
Newcastle practice several years ago. 1 * 
Future studies should include the 
child minder's smoking habits as 
another variable and use tracers such 
as cotinins to detect the presence of 
'passive' smoke. The study is limited 
to this sample and extrapolation of the 
findings cannot be made universally 
but they definitely indicate that further 
studies should be made. The age 
group involved (young children) con¬ 
stitutes an important part of primary 


Mean of 
diagnoses 
per patlant 



ICHPPC-2* classification 


Children 
whets 
parents 
amoks ■ 
do not 
amoks ■ 



Respiratory Nervous Infectious Preventive 
and 


Sones 


SaszJ 


'International Claaetfication of Health 
Problem* in Primary Care 


ICHPPC-2* rubrics 



Figure* 
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care In this country.*^ 
w*j>ic&Hy:wbfn«£-» 
tntoeiSMa 
ilaiJy«!L 

lenaral pnctitioners'tb 

*s8> 

Conclusion :> 

There were differences between the 
«nditcm*n>oking -groups’ll) 
•ssample;and e o«enUI,.lhey^were‘ 
ratvwpghto he almost significant 
rttwdhre^per e cehtje»el.*13ppef^snd 
etfesptrmtory disease; conjunct^- 
^otittsjnedivlnfectious'dliease 
and accidents featured more^strbhgiy 

ftnh**fcr*bW^^ 

%xpect<jthe’draeerrdiseasea^totltis 

fpomptuammr^ 



if studies in e primary care 
aertinQ are strongly recommended. 
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Pukander, J., Luotonen, J., Timonen, M. "Risk Factors Affecting 
the Occurrence of Acute Otitis Media among 2-3-Year-Old Urban 
Children" Acta Otolarvnaol 100: 260-265, 1985. 

ABSTRACT. The factors affecting the occurrence and recurrence of 
acute otitis media (AOM) were studied among 471 2-3-year-old 
children in two cities in Finland. Of these children, 188 had 
experienced > 3 attacks of AOM, 76 had had 1-2 attacks and 207 no 
otitis attacks (^control group). The study showed that the risk 
of recurrent AOM was increased among those children attending day¬ 
care nurseries as well as among those who had several siblings. 
Proneness to rhinorrhea and exposure to passive smoking at home 
was associated with an increased risk of AOM, while prolonged 
breast-feeding (> 6 months) seemed to reduce it. No correlation 
was found between the risk of recurrent AOM and the place of 
residence or type of housing, the parental otitis history, or atopic 
diathesis of a child. Thus the study suggested that to protect a 
young child from AOM we should promote breast-feeding and home- 
care for babies as well as avoid smoking in the home. 
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Risk Factors Affecting the Occurrence of Acute Otitis Media 
among 2-3-Year-Old Urban Children 

J. PUKANDER.' J. LUOTONEN, 1 M. TIMONEN’ 
and P. KARMA 1 

From ike 1 Department of Clinical Sciences, University of Tampere and the Department of 
Otolary ufology, Tampere University Central Hospital, Tampere, the Departments of 
2 Otolaryngology and Pediatrics, University of Oulu, Oulu . Finland 


Pukander J, Luotooen i. Timonea M, Kama P. Risk boon affecting the occurrence of 
acme otitis media among 2-3-year-oid urban ckddrea. Acta Otolaryngol (Stockh) 1985; 
100:260-265. 


The factors affecting the oc cu rr enc e and recurrence of acute otitis media (AOM)« 
studied among 471 2-3-year-oW children in two cities in Finland. Of these children. 188 had 
experienced >3 attacks of AOM, 76 had had 1-2 attacks and 207 no otitis attacks (■ 
control group). The study showed that the risk of recurrent AOM wu increased among 
those children attending day-care nurseries as well u among those who had several 
siblings. j fr bo encsi to rhinorrhea and exposure to passive smoking at home «us associated 
^gMyreuaid risk of AOM, while prolonged breast-feeding (>6 months) s e em ed B 
hduSFSfUo correlation wu found betaeen the risk of recurrent AOM and the pla ce of 
residence or type of housing, the parental otitis history, or atopic diathesis of a c 


middle 



ear, epidemiology , environmental factors. 


J. Pukander, Department of Otolaryngology, University of Tampere, SF-33520 Tampere, 
Finland. 


Acute otitis media (AOM) is a very common affection among young children. Typical of 
the disease is a high incidence of recurrences, especially during the first few yean of life 
(1, 2, 3). One reason for this is that the immunological defence mechanisms of a child 
mature relatively slowly during the first yean of life (4) leaving a young child prone to 
infections. But environmental factors such as population density (5) and air pollution (6) 
have also been shown to affect the occurrence of AOM considerably. 

The purpose of this study was to evaluate factors predisposing to recurrent AOM in a 
population of 2-3-year-old urban children in Finland. 

MATERIAL AND METHODS 

The patient material of the present study consisted of 264 consecutive 2-3-year-old 
children who visited, because of AOM (characterized by acute symptoms and effusion in 
the middle ear) the Out-Patient Department of Otolaryngology or Pediatrics of the Univer¬ 
sity Central Hospitals of the chics of Tampere and Oulu in Finland. There were 120 girls 
and 144 boys. As a non-otitis control-group we took 207 children (106 girls, 101 boys) of 
the same age from the municipal children's health centres of the same two cities. The 
enrolment criterion was freedom from AOM thus far in life. The mean age of the otitis 
patients was 2.90 yean and that of non-otitis controls, 3.09 years. 

During the Out-Patient AOM visit, information regarding the number of attacks of AOM 
experienced thus far during the child's lifetime as well as epidemiologic data of interest for 
the study was obtained by means of a questionnaire to the parents of the otitic children. A 



Source: https://www.industrydocuments.ucsf.edu/docs/xmvjOOOO 


2024228179 



Risk factors of otitis media 261 


AcuTOini wyne ol (StoUA) ICO 

similar questionnaire was filled in by parents of oon-otitic children in the children's health 
centres. The questionnaire comprised the following questions: The duration of breast* 
feeding* the day-case arrangements, the number of siblings and their otitis history* 
presence of allergic manifestations, occurrence of rhmorrhea and other respiratory infec¬ 
tions* the otitis history and smoking habits of the parents and the family's place of 
residence. 

To study the factors associated with AOM, the children were classified into three groups 
according to the otitis history (the questionnaire-visit included): no attacks (• control 
group, ««207) 1 or 2 atuckU) (n«76) and three or more attacks (*-!tt). For st a t is t ical 
analysis we used the x*-tesu 


RESULTS 


Of all children, 91 had been cared for in day-care centres for more than a 6-month period 
(Table I). They were found to have had AOM significantly more often than children cared 
for at home, whereas day-care within the family did not increase the number of otitis 
attacks. Also, on the ocher hand, the number of siblings in a child's family affected the 
frequency of AOM almost sig n i fi cantly, so that greatest risk of repeated attacks was found 
among those children who were from families with three or more children (Table 12). 

In the present study neither the place of residence (within the city limits) nor the type of 
bousing affected the risk of contracting AOM. Likewise, no correlation was found be¬ 
tween the parental otitis history and the occurrence of AOM in the children. 

Breast-feeding—and especially its prolongation for over 6 months—seemed to protea a 
baby against AOM, and a significant negative correlation was found between the duration 
of breast-feeding and the number of otitis attacks (Table HI). 


tO Nasitbea cfcild^ 

Furthermore, a highly significant correlation was found between the occurrence of 


rhinorrhea (as compared with its frequency in other children in the neighbourhood) and a 
liability to repeated otitis attacks (Table V). 


Table I.y Day-care arrangements and occurrence of AOM 


Number of 
macks 

Day-care form* 

Day-care* 

centre 

Family* 

day-care 

(home) 


Own 

home 



0 

2t 

41 


133 



1-2 

16 

15 


45 



>3 

47 

35 


102 



Total 

91 

91 


200 



_ 

of partitioned columns 


2* 


DF 

9 

Day-care centre vs. men home 


1.406 


2 

0.014 

Day-care centre n. Unify care 


4.237 


2 

0.120 

Family car 

e vs. own home 


0.171 


2 

0.911 


* Data not available from 9 cbUdnea. 

* Cared for M months outside own home. 
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16.6% of aO the chddreo showed some atopic manifestation; infantile eczema was found 
in 11.8%, asthma in 2J% and hay-fever in 2.5%. No significant correlation was found 
between the allergic diathesis and the occurrence of AOM. 

DISCUSSION 

Because of the commonness of AOM (7) and the magnitude of human suffering and 
economic loss it causes, every effort must be made to reduce its frequency. Therefore 
epidemiological studies of the foctors affecting the occurrence of (recurrent) AOM and the 
possible removal of these factors are of importance. 

In the majority of cases, AOM is nowadays preceded by an upper respiratory viral 
infection (8, 9,10,11). One of the most outstanding manifestations of respiratory infection 
is rhinorrhea. In the present study, a close correlation was found between t proneness to 
rhinorrhea and the rec ur r ence of otitis attacks. Although we did not distinguish between 
allergic and viral rhinorrhea, the finding might suggest that the mucosa of one part of the 
respiratory tract—the middle ear reflects the changes of another part—the nose—regard¬ 
less of the background of the damage. 

Viruses tend to spread more easily, the higher the population density in s certain area. 
Thus the number of human contacts in a child's daily hfe plays a very important part in the 


Table II. Size of the family and occurrence of AOM 


Number of siblings 


Number of 
attacks 

0 

1 

»2 

0 

97 

10 

30 

1-2 

30 

35 

11 

*3 

64 

77 

47 

Total 

191 

192 

88 


Significance of panttkmed rni—ii y 2 DF p 

Ovs, »2 11.449 4 0.022 


\ 


Table ID. Breastfeeding amd occurrence of AOM 


Number of 

Durmtioe of breast-feeding (months) 



<1 

1-3 

4-6 


>6 

0 

16 

19 

43 


59 

1-2 

II 

32 

15 


18 

>3 

36 

73 

41 


38 

Total 

<3 

194 

99 


113 

gf poniUOned OOhlB 

• 

7? 

DF 

P 

<1 vs. 1-3 



9.178 

2 

0.010 

<1 vs. 4-6 



5-571 

2 

0.062 

<1 n. X 



12.252 

2 

0.002 
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likelihood of contracting AOM. Day-care centres with many children in the same place 
create favourable conditions for respiratory epidemics (12), with AOM as a sequel. This is 
confirmed in our study by the children who attended day-care centres and who contracted 
AOM more frequently than children cared for in their own homes, a finding also consistent 
with some earlier reports (13, 14, 15, 16). The greater size of the family increases the 
number of daily human contacts of a child and may work analogously with the day-care. 
Accordingly, in the present study, the children from families with three or more children 
contracted AOM mote frequently than children from smaller families. Cunningham (17) 
also stated that the pre s ence of ocher children was associated with increased morbidity in 
respiratory infections, otitis media included. On the other hand, Watkins et ai. (IS) and 
Vinther et al. (19) did not find any correlation between the number of siblings and the 
frequency of AOM, and in the series of Paterson A Mac Lean (20) the non-otitis control 
children even belonged to larger families compared with children with AOM. Consequent¬ 
ly, although the reports on the effect of family size on the liability of a child to contract 
AOM are not all in agreement, we strongly recommend that children should be cared for in 
small, separate, family-size groups (12) instead of large day-care centres. 

Prolonged breast-feeding has been found to protect a baby against respiratory infections 
in general (IS, 21). This is thought to be due to the transmission of specific human 
immunoglobulins in breast milk thus improving the immunological defence mechanisms of 
an infant (22,23, 24 )l Furthermore, the immunoglobulins may also coat the bowel mucosa, 
thus preventing the absorption of harmful cow’s milk proteins (25). In the present study. 


Table IV. Exposure to passive smoking and occurrence of AOM 


Smoking of paresu(i) 
Number of - 


attacks 

No 

Yes 

0 

136 

71 

1-2 

40 

36 

>3 

93 

95 

Total 

269 

202 


Table V. 

Rhinorrhea and occurrence of AOM 





Occurrence of rtunonbea compared with other 




pkaj- 

cauorea 

■ neighbourhood* 







Leas than 


Equally 

More than 


Number of 

mother 


with other 

in other 

Coatin- 

attacks 

New 

children 


children 

children 

aously 

0 

1« 

75 


112 

2 

0 

1-2 

3 

13 


53 

6 

0 

»3 

0 

9 


I2S 

37 

10 

Total 

21 

97 


293 

45 

10 


ce of the whole con 

dngency table 

X* 

DF 

P 





119.99 g 

<0.001 



* Data not available from 5 chflrtrtn. 
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children who had been breast-fed for over 6 months experienced siruficantly fewer 
episodes compared with those breast-fed for less than t month. This is in accordance with 
reports indicating a lower recurrence rote of AOM among infanu breast-fed over a 
relatively long period, i.e. 6-12 months (23,26), and with the finding that infants breast-fed 
for less than 3 months experienced their first AOM significantly earlier than those breast¬ 
fed for longer periods (27). On the other hand, no significant correlation between the 
duration of breast-feeding and the liability to contract AOM was found by Kjellman (28) 
and Vinther et al* (19), probably because of the design of these studies. However, 
evidence strongly supports the advisability of breast-feeding, which m fact is becoming 
more fashionable again after a period of underrating this natural way of nourishment (18, 
29, 30). This favourable development should be encouraged. 
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"miirt be • However, as far as wc know there 

are no earlier reports mdicitmg an increased risk of AOM among children from smoking 
bodies. On the contrary, Vinther et al. (19) did not find any such connection, jwbabt| 
of the maakmg effect of ot herjoapetti^^^^^ 
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Opinions of the role of allergy in the etiology of AOM are not unanimous. In the present 
study no constant correlation was found between atopic diathesis of a child and the 
frequency of AOM, an observation also made by Kjellman (28K Many studies, however, 
have shown an assoc i a t ion between atopic allergy and a tendency to recurrent or pro¬ 
longed otitis, i.e. secretory otitis media (23, 34, 35), especially among children who also 
had a positive family history of allergy (36). On the whole, the role of allergy per se as a 
risk factor to AOM might not be to straightforward after all, and Anther studies are 
warranted to clarify this. 

In conclusion, our study revealed that certain factors associated with the proness of 
small children to acute and recurrent otitis medi a can be regarded as_a jcopsequcacej>f 
social and cultural changes. 
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ABSTRACT: Risk factors for acute upper respiratory tract 
disease in childhood were evaluated in a population-based sample 
of the Atlanta metropolitan area. Mothers from 449 households 
containing 575 children less than 5 years of age were selected by 
random-digit dialing and questioned about upper respiratory tract 
infection and ear infection occurring in their children during 
the preceding 2 weeks. Household demographic and socioeconomic 
characteristics, maternal smoking history and child day-care 
attendance and breast-feeding information were also obtained. For 
children less than 5 years of age, the reported incidence of upper 
respiratory tract infection was 24%, and of ear infection, 6%. 
Controlling for the other variables measured, day-care attendance 
was associated with a significantly increased risk of both 
illnesses. For upper respiratory tract infection, increased risk 
was present for all children attending daycare (P = .02, odds ratio 
= 1.6), whereas for ear infection, risk could be demonstrated only 
for full-time attendees (P = .005, odds ratio = 3.8). Maternal 
smoking was a second independent risk factor for a child's having: 
upper respiratory tract infection (odds ratio * 1.7, P = .01). 
Thirty-one percent of all upper respiratory tract infection among 
day-care attendees and 66% of all ear infections among full-time 
day-care attendees were attributable to day-care attendance. Given 
the proportion of children in day-care, 9% to 14% of the total 
burden of upper respiratory tract disease in this population was 
daycare related. As use of child day-care facilities has 
increased, this specific exposure has become a major factor 
contributing to transmission of acute upper respiratory tract 
disease in childhood. 
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ABSTRACT. Risk factors for acute upper respiratory tract 
disease in childhood were evaluated in a population-based 
sample of the Atlanta metropolitan area. Mothers from 
449 households containing 575 children less than 5 years 
of age were selected by random-digit dialing and ques¬ 
tioned about upper respiratory tract infection and ear 
infection occurring in their children during the preceding 
2 weeks. Household demographic and socioeconomic 
characteristics, maternal smoking history and child day¬ 
care attendance and breast-feeding information were also 
obtained. For children less than 5 years of age, the 
reported incidence of upper respiratory tract infection 
was 24%, and of ear infection, 6%. Controlling for the 
other variables measured, day-care attendance was asso¬ 
ciated with a significantly increased risk of both illnesses. 
For upper respiratory tract infection, increased risk was 
present for all children attending day care (P * .02, odds 
ratio m 1.6), whereas for ear infection, risk could be 
demonstrated only for full-time attendees (P ■ .005, odds 
■3^V^«te™Tarm adng 

I sJuving^upper respiratory tract 
^^^P^.OlJ.'Thirty-one percent 
of all upper respiratory tract Infection among day-care 
attendees and 66% of all ear infections among full-time 
day-care attendees were attributable to day-care attend¬ 
ance. Given the proportion of children in day care, 9% to 
14% of the total burden of upper respiratory tract disease 
in this population was day care related. As use of child 
day-care facilities has increased, this specific exposure 
has become a major factor contributing to transmission 
of acute upper respiratory tract disease in childhood. 
Pediatric* 1967;79:55-60; upper respiratory tract infec¬ 
tion, day-care attendance. 


these illnesses, including acute upper respiratory 
tract infection and otitis media, may occasionally 
progress to more severe disease, most often they 
are self-limited. Despite their relatively benign na¬ 
ture, however, upper respiratory tract infectious 
illnesses are important causes of childhood morbid- 
ity, and their treatment consumes a substantial 
portion of available health care resources. 1 

During the past decade, it has been demonstrated 
that risk of a number of childhood infections, in¬ 
cluding hepatitis,* diarrheal diseases, 3 and invasive 
Haemophilus influenzae* is increased by day-care 
attendance. During this same time, the number of 
children younger than 5 years of age in the United 
States who are enrolled in day care has undergone 
a dramatic increase. 6 Although several studies have 
suggested that the risk of upper respiratory tract 
disease may be increased for some day-care at¬ 
tendees,*" 4 the importance of this association has 
not been well defined. 

In this study, we examined risk factors for acqui¬ 
sition of infections of the upper respiratory system 
in children less than 5 years of age and specifically 
evaluated the role played by day-care attendance. 
Using population-based data, we determined the 
amount of illness attributable to this increasingly 
common childhood exposure. 


Infections of the upper respiratory system are the 
most common illnesses affecting children leas than 
5 years of age in the developed world. Although 
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METHODS 

A cross section of all households containing chil¬ 
dren less than 5 years of age in Atlanta was sur¬ 
veyed by telephone from mid-July through mid- 
September 1964. 

Sampling Procedure 

Telephone numbers consisting of prefixes serving 
the study area and four randomly selected final 
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digits were generated by computer. Every possible 
telephone number in the seven counties composing 
the metropolitan area (population 1.9 million) had 
an equal likelihood of being selected and called; no 
call-clustering techniques were used. Each number 
selected was called at least twice during business 
hours and at least six times during evenings and 
weekends before being discarded. Only households 
with children less than 5 years of age were enrolled. 

OuMtiomaira Administration 

Using a standardized questionnaire, trained in¬ 
terviewers obtained informed consent and then col¬ 
lected information from the guardian of the chil¬ 
dren in the household, preferably the mother. Data 
obtained included household demographic and so¬ 
cioeconomic characteristics, current maternal 
smoking history, and current breast-feeding and 
day-care attendance information for all children 
less than 5 years of age. All children within a given 
household were enrolled to ensure that our sample 
accurately represented all children in the study area 
with respect to household size and other related 
characteristics. A 15% sample of completed ques¬ 
tionnaires was validated with a follow-up telephone 
call; no child’s illness or day-care status was reclas¬ 
sified as a result of these calls. 

Definitions 

History of recent acute respiratory infection 
(cough, cold, or ear infection) was obtained directly 
from the child's guardian. 6,7,9 Because independent 
physician confirmation of illness was not required, 
we have used the term “ear infection” rather than 
otitis media to denote parental reported cases of 
infections of the ear. Criteria including antibiotic 
administration and physician visit were used if 
respondents needed clarification. We did not at¬ 
tempt to identify specific etiologic agents. Incidence 
of disease rather than duration of symptoms was 
assessed. To limit interviewer and respondent bias, 
illness history was elicited before parents were 
asked about day-care attendance. Children were 
considered case children if they had been ill with 
upper respiratory tract infection or ear infection at 
any time during the 2 weeks before the interview 
was conducted. Day care was defined as regular (>4 
h/wk) supervised care of at least two unrelated 
children. Each child’s day-care status was deter¬ 
mined individually, based on enrollment at the time 
of interview. Part-time enrollment was defined as 
five to 39 hours’ attendance per week and full-rime 
as 40 or more hours per week. 

Analysis 

Two analyses of risk factors were undertaken. 


one for children reported to have upper respiratory 
tract infection and the other for children reported 
to have ear infection. An automatic interaction 
detection program was used to assist in selection of 
variables for inclusion in an unconditional logistic 
regression model Only associations that were bio¬ 
logically plausible were considered. We did not at¬ 
tempt to analyze or control for transmission of 
illness within households because we could not 
distinguish between primary and secondary cases. 
The number of children younger than 5 yean in 
the household, a variable included in the model, 
may serve as a surrogate for intrafamilial spread. 
Final models were obtained by first putting all 
candidate variables into the model and then elimi¬ 
nating any variable that was not significant and 
whose elimination did not alter the odds ratio es¬ 
timates of significant variables by more than 15%. 
Etiologic fractions among exposed groups (EFe) 
were calculated by the formula; EFe « (probability 
of disease in exposed — probability of disease in 
unexposed)/(probability of disease in exposed) and 
were standardized for the entire population by 
weighting the values from individual strata accord¬ 
ing to the percentage of the population represented 
by that strata. The disease probabilities used were 
those determined by the regression modeL 

RESULTS 

A total of 3,952 households in the study area were 
surveyed. Of these, 3,387 contained no children 
younger than 5 years, 78 wereunwilling to answer 
whether children were present and 487 contained 
at least one young child. Of these latter households, 
complete interviews were obtained for 449 (92%). 
Twenty-six percent of households (118) contained 
more than one child, and information regarding 
illness was collected for 575 children. 

Upper Respiratory Tract Infection 

Twenty-four percent of the children surveyed 
(139/575) were reported to have had an upper res¬ 
piratory tract infection during the 2 weeks before 
the interview. The incidence of reported illness was 
divided equally by sex with 24% of both boys (75/ 
307) and girls (64/268) affected. Race did not ap¬ 
pear to be a significant risk factor, illness was 
reported for 23% of white children (96/421), 27% 
of black children (40/146), and 40% of children of 
other races (4/10). The frequency of upper respi¬ 
ratory tract infection did vary somewhat with age; 
incidence in children younger than 36 months was 
27% (91/338), and in children 36 months or older, 
20% (47/232). 

On univariate analysis, children who attended 
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day-care facilities appeared to be more likely than 
children who did not attend to have had symptoms 
of an upper respiratory tract infection during the 2 
weeks preceding the interview (32% [55/175] of 
attendees v 21% [84/400] of nonattendees; P - .01, 
X s ). A significant difference in risk between part- 


time and full-time attendance could not be dem¬ 
onstrated, although there was a suggestive trend in 
children younger than 36 months (42% [23/55] 
incidence in full-time attendees v 28% [11/39] in 
part-time attendees, P - .2, Fisher exact test). The 
type of day-care facility, ie, residential v nonresi- 
dential, and the length of time the child had been 
attending were not statistically associated with the 
likelihood of upper respiratory tract infection. 

The association of day-care attendance with up¬ 
per respiratory tract infection was further evaluated 
by logistic regression in a model that contained 
other variables considered to be possible risk factors 
for disease. These variables included family income, 
crowding (dichotomized at less than v equal to or 
more than one person per room), and number of 
children less than 5 yean of age, maternal smoking, 
and child's race and age (dichotomized at 36 
months). Current breast-feeding was included as a 
possible protective factor in children less than 6 
months of age. 

In this model, children who attended day care 
were significantly more likely than children who 
did not attend to have had a parent-reported upper 
respiratory tract infection during the 2 weeks before 
} interview (odds ratio « 1.6, P « .02, Fig l).?lif 
^addition to" day-care attendance; a second fac£9£ 

^ pMtor^OT^Mifectiofl 

(odds ratio « 1.7, P « .01). The effects of day-care 
attendance and maternal smoking were independ¬ 
ent of one another. Child’s age, although itself not 



fttSK factors 

Fig t. Probability of upper respiratory tract infection 
according to age, crowding, maternal smoking, and day¬ 
care status. 


a risk factor (odds ratio » 1.2, P « .4), did signifi¬ 
cantly modify the effect of a third variable, house¬ 
hold crowding. Living in crowded conditions was 
significantly associated with upper respiratory tract 
infection in children younger than 36 months (odds 
ratio * 2.4, P * .02) but not in children 36 months 
or older (odds ratio « 0.6, P * .4). No statistically 
significant association with risk of upper respira¬ 
tory tract infection was seen for family income, 
number of children less than 5 yean, and child’s 
race, and no protective benefit of breast-feeding 
could be demonstrated (Table 1). 

Clustering of illnesses within households did not 
seem to significantly affect the association of upper 
respiratory tract infection with day-care attend¬ 
ance. This relationship in households with only one 
child less than 5 yean of age was similar to that in 
households with two ill children (odds ratio « 1.73 
v 1.72), and the prevalence of day-care attendance 
in Ul children from households containing no other 
children less than 5 yean was similar to that ob¬ 
served in children from households with another ill 
sibling (41% [35/85] c 40% [12/30]). 

Ear Inf action 

Six percent (34/575) of children less than 5 yean 
of age were reported to have had an ear infection 
during the 2 weeks before the interview. Ear infec¬ 
tion was reported more often for boys than girls 
(7.2% v 4.5%), but this difference was not statisti¬ 
cally significant Black children and white children 
were affected equally (6.1%); none of the ten chil¬ 
dren of other races were reported ill. Compared 
with upper respiratory tract infection^ the incidence 
of ear infection was more influenced by age. Inci¬ 
dence was 8.6% (29/337) in children 0 to 35 months 
of age and 2.1% (5/233) in children 3 or 4 years of 
age. Children with ear infection were significantly 
more likely than children without ear infection to 
have had upper respiratory tract infection symp¬ 
toms during the preceding 2 weeks (65% [22/34]) u 
22% [116/535]; odds ratio - 6, P < .001, Fisher 
exact test). 

Univariate analysis suggested that, as with upper 
respiratory tract infection, children attending day 


TABLE 1. Variables Not Included in Final Upper Res¬ 
piratory Tract Infection Model 


Variable 

Odda Ratio 
(Point Estimate) 

i’Vahw 

No. of children <5 yr 

0.7 

.17 

Race 

1.1 

.76 

Breast-feeding 

Income ($) 

1.0 

.98 

0-19,999 

LO 


10-34,999 

L5 

.14 

*35,000 

1.0 

.91 
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care were at increased risk for development of ear 
infection. For ear infection, however, only children 
who attended a day-care facility 40 or more hours 
per week could be shown to be at increased risk. 
This association with full-time attendance was 
present when either all children or only children 
younger than 36 months were evaluated (Table 2). 
Although the number of children with ear infection 
who attended day-care full time was relatively 
small, the type of day-care facility, ie, residential i; 
nonresidential, and the length of time the child had 
been attending did not appear to be associated with 
increased risk of disease. 


The association between full-time day-care at¬ 
tendance and ear infection was evaluated in a logis¬ 
tic regression model containing the same variables 
that were used for the upper respiratory tract infec¬ 
tion analysis. Concomitant upper respiratory tract 
infection was not considered as a separate risk 
factor because this illness may, in many instances, 
represent an intermediate step between exposure 
to s risk factor and ear infection.* 40 Clustering of 
ear infections within a household occurred only 
once and, thus, was not a factor in analysis. In the 
ear infection model, full-time day-care attendance 
was strongly associated with increased risk of ear 
infection (odds ratio * 3.2, P * .005). Age was a 
second important predictor of disease, with children 
younger than 36 months at higher risk than chil¬ 
dren 36 months of age or older (odds ratio * 3.3, P 
« .02). Among young children, as with upper res¬ 
piratory tract infection, crowding was an important 
factor predicting disease (odds ratio « 3.4, P * .01); 
in the older age group, data were insufficient to 
assess the effect of this variable (Fig 2). For ear 
infection, family income, number of children less 
than 5 years of age, maternal smoking, and child’s 
race and breast-feeding status were not signifi¬ 
cantly associated with risk ( Table 3) jfoeo factors, 
rnateniil^^mbjtij ^miaMgg^^ jS^^atteM- 

f upper 

were not associated with 

the risk of ear infection. 

.to the smaller numbers 




TABLE 2. incidence of Ear Infection by Day-Care At¬ 
tendance Status for All Children and Children 0 to 35 


Months of Age 


Day-Cars Attendance 
Status 

Incidence of Ear Infection (%) 

AH Children 

0-35 Mo 

Nonattendees 

4.8 (19/395) 

7.0 (17/244) 

Part-time attendees 

4.1 (3/73) 

5.3 (2/38) 

Full-time attendees 

11.7 (12/102) 

183 (10/55) 

Status not available 

(0/5) 

(0/1) 

Total 

5.9 (34/575) 

8.7 (29/338) 


I 



ms* pACToes 

Rfl 2. Probability of ear infection according to age, 
crowding, and day-care status. 


TABLE 3. Variables Not Included in Final Ear Infec¬ 
tion Model 


Variable 

Odds Ratio 
(Point Estimate) 

P Vahas 

No. of children <5 yr 

0.7 

.43 

Maternal smoking 

1.1 

.82 

Race 

1.0 

.93 

Breast-feeding 

Income ($) 

1.9 

.32 

0-19,999 

1.0 


20-34,999 

0.9 

.87 

£35,000 

0.8 

.73 


alternatively to actual differences in risk factors for 
these two syndromes. 

Attributable Risk 

Perhaps the most meaningful measure of the 
amount of upper respiratory tract disease associ¬ 
ated with day-care attendance is the etiologic frac¬ 
tion among the exposed children or EFt iimy<anh 
which can be interpreted as the proportion of res¬ 
piratory illness among children who attend day care 
that is directly related (“attributable”) to this ex¬ 
posure. 

In this study, the EFe^y^) for upper respiratory 
tract infection, adjusted for the other variables 
shown to be associated with upper respiratory tract 
infection, was 31%. Thus, approximately one third 
of upper respiratory tract infections in children who 
attend day care may be attributable to this specific 
exposure. The EFe<*y.m) for upper respiratory 
tract infections varied slightly by age and was 30% 
for children younger than 36 months and 33% for 
children 36 months of age or older. 

For ear infections, the EFe < f U u.« UM d* y ^f«) was 66%, 
standardized for the other variables shown to be 
associated with ear infection, and thus approxi¬ 
mately two thirds of ear infection contracted by 
full-time day-care attendees may be directly re- 


58 RESPIRATORY INFECTIONS 


2024228190 


Source: https://www.industrydocuments.ucj .edu/docs/xmvjOOOO 





TABLE 4. Etiologic Fraction Among Exposed Groups 
mn) and Population Attributable Risk of Upper 
Respiratory Tract Infection and Ear infection Associated 
with Day-Care Attendance_ 


Child* i infection 
ead Aft (Mo) 

EFe^M Children 
Attending 
Day-Care 
(%) 

Population 
Attributable 
Rirk (%) 

Upper respiratory 
tract 

0-35 

.30 

29 

9 

*36 

.33 

34 

11 

Ear infection 

0-35 

.64 

16 

10 

*36 

.68 

20 

14 



lated to that specific exposure. The age-specific 
EFtMMi for ear infection was 64% for 

children 0 to 35 months of age, those at highest 
risk, and 68% for children 3 and 4 years of age. 

The amount of upper respiratory tract disease in 
all young children that is directly related to day¬ 
care attendance (the etiologic fraction among the 
population, also called the population attributable 
risk) depends not only on the proportion of illness 
related to attendance but also on the proportion of 
children who attend. This latter figure is likely to 
depend on a variety of factors including geographic 
region, season of the year, and age of the children 
involved. In Atlanta, during the summer of 1984, 
the population attributable risk for day-care at¬ 
tendance varied between 9% and 11% for upper 
respiratory tract infection and between 10% and 
14% for ear infection, depending on child's age 
(Table 4). 



DISCUSSION 

Although more than 11 million children in the 
United States attend some form of day care, 11 esti¬ 
mates of risk have not been available for many of 
the illnesses to which these children are exposed, 
and the need for population-based studies has be¬ 
come increasingly apparent. 1142 In particular, al¬ 
though the association between day-care attend¬ 
ance ami infections of the upper respiratory system 
was suggested more than 35 years ago, 12 the contri¬ 
bution of day-care exposure to overall risk for these 
diseases has not been defined. 

This study was designed to quantify the relation 
be twee n day-care attendance and risk of childhood 
upper respiratory tract infections. Controlling for 
the effect of other risk factors, children in this 
cohort who were enrolled in day care were substan¬ 
tially more likely to have both upper respiratory 
tract infection and ear infection. Because these 
children were randomly selected from the general 
population, we could calculate that approximately 


one third of upper respiratory tract infections 
among day-care attendees and two thirds of ear 
infections among full-time day-care attendees were 
directly related to attendance. Because data regard¬ 
ing the proportion of children in the population 
attending day-care facilities were also available, we 
were able to estimate that 9% to 14% of all upper 
respiratory tract infections and ear infections in 
children less than 5 years of age may occur as a 
result of day-care attendance, a figure generalizable 
to other areas to the extent that day-care attend¬ 
ance patterns in Atlanta are similar to attendance 
patterns elsewhere. These estimates provide a use¬ 
ful assessment of the influence of day-care attend¬ 
ance on the overall risk of upper respiratory tract 
infection in young children. Respiratory illness re¬ 
sults in an estimated 17.4 million physician visits a 
year in the United States 1 and for otitis media 
alone, an estimated annual expenditure of more 
than $2 billion. 14 

These percentages should be interpreted with 
appropriate caution. Having a child in day care may 
alter the likelihood that parents will notice and 
report illness in their children. This study deter¬ 
mined a point estimate of risk based on parental 
reporting of illness during a 2-week period and, as 
such, should be viewed as only a first step in quan¬ 
tifying the effect of day-care attendance on the 
incidence of childhood upper respiratory tract in¬ 
fections. Nevertheless, the case definition based on 
parental reporting can be partially validated by the 
results of the analysis. If parents were reporting 
respiratory infections when no illness had occurred, 
one would not expect to find significant associa¬ 
tions with crowding or maternal smoking. The sub¬ 
stantial portion of upper respiratory tract infection 
linked to day-care attendance in this study suggests 
that it would be useful to determine whether spe¬ 
cific etiologic agents may be particularly associated 
with this risk. 

Additional studies that assess risk over season 
should be undertaken. For example, the risk of 
upper respiratory tract infection associated with 
day-care attendance calculated by this study may 
be a minimum estimate; day-care attendance may 
be more strongly linked with disease during the 
winter respiratory illness season when the likeli¬ 
hood Of the introduction of upper respiratory tract 
infection into a day-care facility may be greater. 
Alternatively, a greater background incidence of 
viral infection during the winter might reduce the 
added risk associated with day-care attendance. 

Several aspects of analysis other than the relation 
between upper respiratory tract illness and day¬ 
care attendance deserve comment. The similarity 
of the risk factor models for upper respiratory tract 
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infection and ear infection demonstrates the close 
association between these two illnesses and reaf¬ 
firms the likely role of upper respiratory tract in¬ 
fections in the pathogenesis of ear infection. 110 The 
data regarding maternal smoking underscore 'die 
link between passive exposure to smoke and devel¬ 
opment of upper respiratory .tract infection in chil^- 
( dren. l ?^‘*Jn ,this^sfaxiy,3^heiproportipn Jof>upper^ 
^respiratory tract infections in children of smokings 
nwthen.attributable^to^thia ^exposure. U34%)^d v 
the J |o| al £ j<g wil ati onj igtt ri b!UtaMeg i«ka(l,9,%ljy ets 
ramperaMe to those cakulated for day-care attend- 
W 

uce.' 

As risk factors, however, there is a major differ¬ 
ence between maternal smoking and day-care at¬ 
tendance. Whereas maternal smoking is totally pre¬ 
ventable, day-care attendance is not This differ¬ 
ence highlight* an increasingly obvious dilemma: 
child day care provides an irreplaceable service; yet, 
by its nature, it also results in enhanced transmis¬ 
sion of infectious illnesses* The most practical ap¬ 
proach to this problem—reduction of risk among 
those children who attend—rests on the assump¬ 
tion that differences in day-care facilities and chil¬ 
dren 1 * exposures within those facilities may affect 
degree of risk. For diarrheal disease, this assump¬ 
tion seems warranted; risk has been shown to be 
influenced by a variety of specific day-care charac¬ 
teristics. 3 Whether the same is true for respiratory 
disease remains an open question. Identification of 
specific factors that are associated with increased 
risk of upper respiratory tract disease within day¬ 
care facilities should be a primary goal of future 
study. 
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Kallail, K.J., Rainbolt, H.R., Bruntzel, M.D. "Passive Smoking And 
Middle Ear Problems In Kansas Public School Children" J Commun 
Disord 20: 187-196, 1987. 

This study was conducted by investigators who were 
interested in determining whether parental smoking influenced the 
incidence of middle ear problems in children. Children in the 
Kansas school system identified as having middle ear problems were 
compared with children who passed their school's hearing test. 
The researchers report that the investigation revealed that there 
were no differences between the two groups of children for the 
presence of smoking, the amount and type of smoking, and the number 
of smokers in the home. Therefore, they concluded that "exposure 
to cigarette smoke in the home apparently was not a risk factor 
for middle ear problems in children. 
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The relationship of smoking and bearing abilities also has been inves¬ 
tigated. Zeiraan (1973) found that smokers manifested greater hearing 
losses than nonsmokers, especially at the higher frequencies. Smokers 
also have been shown to have less temporary threshold shifts than non- 
smokers (Dengerink et aL, 1984). Cantrell (1970) reported that tobacco 
smoking caused eustachian tube malfunction and adversely affected the 
tympanic membrane. Marston, Sterreu, and McLennan (1980), however, 
found no significant effect on the admittance characteristics at the plane 
of the tympanic membrane in young adult smokers. 

^Waitqtard to pas»vesmoking and hearing^abfiityTn chUdrehTSax 
U9 78HWJ 10W^a th a iitinf a n ts^h osramotl¥TS< s inoke d w during4>regn 





Examination of the literaturevindicated a paucityTjf dauTregarfing the 
effects of passive smoking on the incidence of middle ear problems in 
chUdrem in a reanalysis of some of the Kraemer et al. data, Rogers and 
colleagues (1984) suggested that there was not enough evidence to estab¬ 
lish cigarette smoke exposure as a risk factor for PMEE. Further data, 
therefore, need to-be obtained to determine the effects of passive cigarette 
smoking in children and middle ear problems. Also, because the Kraemer 
et al. data were obtained in Seattle, a city that has reduced air quality, 
similar information from a relatively “dean" air environment, such as 
Kansas (National Commission of Air Quality, 1981), should provide use¬ 
ful, additional data. 

The purpose of the present investigation was to obtain survey data from 
parents of Kansas school children identified as having middle ear prob¬ 
lems and compare them to data obtained from parents of children who 
passed their school's hearing screening tests. Information was obtained 
regarding the number of household smokers, the amount and type of 
ho us e hol d smoking, and the number of middle ear problems. 


PROCEDURES 

A questionnaire (see Appendix A) was developed to obtain the pertinent 
data from parents of Kansas school children. The questionnaire was at¬ 
tached to a cover letter for the parent (or guardian) of each child, which 
provided general information about the investigation and the rights of the 
participants. 

The questionnaires were copied on different colored paper for easy 
identification. While forms were given to parents of children who had 
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been identified by a physician as having a middle ear problem. These 
children had failed the school's hearing screening procedures and were 
referred to a physician for diagnosis. Blue forms were given to parents 
of children who had passed the school's hearing screening test. 

The exact hearing screening procedures might have varied slightly be¬ 
tween school districts. The minimum procedures established by state reg¬ 
ulations are bilateral pure tone screening at 25 dB HL for the frequencies 
J, I, 2, 4, and 6 kHz (Kansas Department of Education (DOEVDepart- 
ment of Health and Environment (DHE), 1980). Each child who passed 
the screening test responded appropriately to the test stimuli. Each child 
who failed the screening test was rescreened at a later date. If the child 
failed the rescreening, a pure-tone threshold was obtained. A child was 
referred for a complete audiometric evaluation and an examination by a 
physician if the heanng test results showed a loss of 30 dB at two fre¬ 
quencies or 35 dB at one frequency in either ear (KDOE/DHE, 1980). 
Personnel m some school districts with the appropriate equipment ob¬ 
tained tympanograms as well. The experimental (i.e., diagnosed by a phy¬ 
sician with middle ear problems) and control (i.e., passed school's hearing 
screening) groups, therefore, did not undergo identical subject selection 
procedures. The subject selection procedures, however, followed the pro¬ 
cedures for the identification of middle ear problems in Kansas public 
schools. The authors determined that these procedures were appropriate 
for the present survey investigation. 

A total of 1606 questionnaires, 800 white forms and 800 blue forms, 
were divided between the special education directors of each school dis¬ 
trict in Kansas by the Kansas Department of Education. Ten question¬ 
naires of each color were given to smaller districts; 25 questionnaires of 
each color were given to larger districts. The directors had been informed, 
in advance, of the investigation. 

Written instructions were provided with the questionnaires to each di¬ 
rector. The instructions included: 


1. the meaning of the color code; 

2. the number of questionnaires provided; 

3. the procedures used to code subjects, sex, school district, and age; 

4. the procedures to match children from the experimental (i.e.. di¬ 
agnosed with middle ear problems) and control (i.e., passed school's 
hearing screening test) groups; and, 

5. the deadline date and address to return the questionnaires. 

Subjects were matched by age, within ± 6 months, and sex. For the 
statistical analyses, the subjects were grouped by age according to the 
following categories: less than or equal to 6;6,6;6 to 8:0, and greater than 
8;0 (years;months). Each matched-subjects pair fell within the same age 
category; no matched pairs crossed age categories. All subjects were se- 
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looted, according to the hearing screening and medical e x a m results, by 
the staff of the local school district. 




‘MM 




RESULTS 

.A total of 344 questionnaires (215%) were returned to the investigators. 
Of those returned, a total of 238 questionnaires (119 matched pain) were 
used in the analyses. One hundred and six questionnaires were excluded 
from study for a variety of reasons, most often because they lacked an 
appropriately matched sample. Table 1 shows a breakdown of the 238 
subjects by age and sex. 

' The results of the investigation revealed a significant difference between 
the two groups for the number of middle ear problems during the last year 
(X 2 « 96.6; iff * 3; p < .0001). The members of the experimental group, 
each of whom was identified by a physician as manifesting a middle ear 
problem, had significantly more episodes of middle ear problems than the 
members of the control group, each of whom passed the school's hearing 
screening test. This finding was important because it was conceivable that 
some children with a middle ear problem might pass a pure-lone screening, 
thereby confounding the control group. 

There were nonsignificant differences between the two groups on items 
regarding the presence of smoking in the home (x 3 « 2.84; df * 1; p > 
.05). the number of smokers in the home (x 2 « 2.88; df * 2; p > .05). 
the type of smoking in the home (x 2 * 3.52; df « 2; p > .05), and the 
amount of cigarette (x 2 « 6.55; df * 4; p > .05), cigar (x 2 * 0; df « 1; 
p > .05), and pipe (x 2 * 3.23; df « 1; p > .05) smoking in the home. 

Figure 1 shows the number of homes in each group with the presence 
and absence of smoking. Cigarette smoking was by far the greatest type 
of smoking in the home. One hundred and seven respondents indicated 
that cigarette smoking occurred in the home as compared to 12 respond¬ 
ents who indicated that some other type of smoking occurred. 

Figure 2 shows the number of household smokers for each group. JCrae- 
tner and colleagues (1963) reported a greater risk for PMEE in children 
with exposure to two or more household smokers or smoke from more 


Table 1. A Breakdown by Age and Sex of 
the 238 Subjects 


Sex 

<6;6 

Aft 

•roup 

6;6-8;0 

> 1:0 

Total 

M 

38 

36 

60 

134 

F 

30 

48 

26 

104 

Total: 

68 

S4 

66 

238 
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Figure 1. The number of homes with smoking absent and present m the control 
(solid black) and experimental (black lines) groups. 


than three packs of cigarettes per day . A nonsignificant trend is shown 
in Figure 2 in which the experimental group exhibited more homes with 
more smokers than the control group. For example, 19 respondents in 
the experimental group and 15 respondents in the control group reported 
two or more smokers in the home. 


Figure 2. The number of respondents in the control (solid black) and experimental 
(black lines) groups by the number of household smokers. 
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9 PACKS 

Figure 3. The number of respondents in the control (solid black) and experimental 
(black lines) groups by the amount of cigarette smoking in the home. 


Figure 3 shows the number of respondents in each group by the amount 
of cigarette smoking in the home. A nonsignificant trend is shown in 
Figure 3 in which the experimental group reported more smoke in the 
home than the control group. For example, four respondents in the ex¬ 
perimental group and none in the control group reported smoke from more 
than three cigarette packs per day in the home. 

These nonsignificant trends also appeared for cigar and pipe smoking. 
A greater amount of cigar and pipe smoking was reported for the exper¬ 
imental group. Two respondents in the experimental group and one in the 
control group reported that cigars were smoked in the home for more 
than three hours per day. Three respondents in the experimental group 
and none in the control group reported that pipes were smoked in the 
home for more than one hour per day. 

The results also showed no significant differences in the episodes of 
middle ear problems by age (y J - 8.51; df « 6; p > .05) or by sex ix 2 
» .41; df * 3; p > .05). Apparently, the matching procedures used in 
this investigation were adequate. 


DISCUSSION 

purvey investigations traditionally have low response rates. Unfortu*^ 
aiiely^low response rates may render the results of a survey questionable.^ 
.The need for follow-up to nonrespondents has been emphasized eariier v 
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distribute safe 
n iductanor 


CFcrber ct al„ 1980). fcfxhepresent investigation. the low response i 
tseemcd to ie^ froplhefirikitenftfaead^n«c s onp eU D distribute a 
jrthe esublisbedjdeedfae rather, then i 
if parents to respond. The most common reasons forfaiting to return the 
completed questionnaires were that the school personnel forgot to dis¬ 
tribute them and that they were too busy with end-of-year responsibilities. 

Certainly, if some parents (e.g., smokers) were more likely not to re¬ 
spond than others<e.g., nonsmokers), the survey results would be invalid. 
The fan that there were nonsignificant differences for the number of 
smokers in the matched pairs for each group seemed to validate the re¬ 
sults. Apparently, smokers and nonsmokers were equally likely to com¬ 
plete the survey. 

The results of the present investigation revealed no differences between 
the experimental and control groups for the presence of smoking, the 
amount and type o f smoking , and the number of smokers in th e h ome i j~ 
fifcBgBBbteittiyiilffi^ ex jx 

j^iKSFauidfe^ 

fcr e nc es. Further study of this important health factor is encourag 

The present study supported the conclusions of Rogers el a!. (1984) 
that exposure to cigarette smoke in the home was not a risk factor for 
middle ear problems in children. Rogers et al. (1984) reanalyzed previous 
data from Kraemer et al. (1983) by controlling for the influence of nasal 
congestion. They suggested that it was the nasal congestion that influ¬ 
enced Kraemer’s significant results, not exposure to household cigarette 
smoking. 

Another factor to be considered in the relationship between passive 
smoking and middle ear problems in children is the effects of air quality. 
A large body of evidence has indicated a qualitative relationship between 
air pollution and disease (Perera and Ahmed. 1979). As mentioned earlier, 
the Seattle, Washington area (where Kraemer's data were collected) has 
reduced air quality. The state of Kansas has a relatively "clean** air en¬ 
vironment. Cigarette smoking and air pollution have been recognized by 
epidemiological experts as independent factors, which when combined 
produce an additive and in some cases a synergistic effect (Perera and 
Ahmed, 1979). The relative elimination of air pollution in the present 
Investigation suggested that tobacco smoke exposure alone might not be 
as great a risk factor for middle ear problems in children as previously 
assumed. 

It should be pointed out once again that the health fiSfcs of smoking, 
betir active and passive, were evident in the literature.*The relationship 
between passive smoking and middle ear problems in children, however, 
is apparently a complex one. The risks of middle car problems from ex¬ 
posure to tobacco smoke most probably increase when in combination 
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, How has the number of episodes of middie ear probl e ms changed over ihe Iasi three 
years? 

_No change _ Increased _ Decreased 

> Does smoking of any kind occur in your place of r 
_Yes _ No 

If “yes”, please complete the remainder of the form. 

■ Check each type of smoking that occurs in the place of residence on a typical day 
(consider both residents and visitors). 

_Cigarette _ Cigar _ 

. Check the number of smokers living in your place of residence. 

_t _ 2 __ 3 or more 

. Check the total amount of cigarette smoking by all smokers that occurs within your 
place of residence on a typical day. 

_ None ___ Less than one pack 

_ At least one pack but less than two 
_ At least two packs but less than three 
_ Three packs or more 

Check the Bftgl amount of pipe smoking by all smokers that occurs within j _ 
of residence on a typical day (double count if two people smoke a pipe at the same 
time). 

— None _ Less than one hour 

At least one hour but lets than three hours 

_At least three hours but less than five hours 

—. Five hours or more 

9. Check the iota) amount of cigar smoking by all smokers that occurs within your place 
of residence on a typical day (double count if two people smoke cigars at the same 
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Woe _ Less than one hour 

_____ At least one hour but less than three hours 
___ At least three hours but less than five hours 
____ Five hours or more 

10. Pkase add any comments that you feel may be helpful to our investigation. If necessary 
use the back of this page. 
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ABSTRACT. We followed 183 infants from birth to 2.3 yr of age. 
Of these infants 28 had recurrent otitis media (ROM), defined as 
five or more separate episodes of otitis media (0M) during the 
first 2 yr of life or four such episodes during their 2nd yr. The 
OM presented during their 1st yr (early onset ROM) in 12 infants 
and during their 2nd yr (2nd yr ROM) in 16. Eighty infants had no 
OM and served as a comparison group. Regarding type of feeding, 
the infants with early-onset ROM did not differ from their age- 
matched pairs in the comparison group either one month before the 
first OM or at the time of first episode of OM. Exclusive breast¬ 
feeding did not prevent OM and early weaning was not a risk factor 
for ROM. Atopy was associated with ROM with a relative risk of 
1.9 (95% confidence limits 1.2-3.2). It was particularly prevalent 
among the infants with early-onset ROM, in 67 versus in 25% in the 
comparison group (p < 0.01). During the 2nd yr daily contact with 
five or more children was associated with ROM with a relative risk 
of 2.1 (1.3-3.3). The infants with 2nd-yr ROM were in daily contact 
with more children them the comparison group (mean 11 versus 5; p 
< 0.001). Parental smoking was more frequent among the infants 
with ROM than in the comparison group (54 versus 33%; p < 0.05). 
In the infants with early-onset ROM plasma concentration of IgM 
antibodies to cow's milk was highest at the age of 9 months, and 
the concentration of IgE was highest at the ages of 9 and 12 months. 
In conclusion atopy, not the type of feeding, is a risk factor for 
early-onset ROM, and daycare outside the home for ROM during the 
2nd yr. 
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ABSTRACT. We followed 185 infants fron birth to 15 yr 
of age. Of these infonts 28 had rec an e nt otitis mdii 
(ROM), defined as five or more separate episodes of otitis 
media (OM) daring the first 2 yr of Ufe or foor soch 
episodes daring their 2nd yr. The OM presented daring 
their 1st yr (cariy-ooset ROM) in 12 infonts and daring 
their 2nd yr (2nd yr ROM) in 16. Eighty infants had no 
OM and served as a comparisoo group. Regarding type of 
feeding, the infants with early-onset ROM did not differ 
from their age-matched pairs in the comparison group 
either 1 month before the first OM or at the time of first 
episode of OM. Exclusive breast-feeding did not prevent 
OM and early weaning was not a risk factor for ROM. 
Atopy was associated with ROM with a relative risk of 
1.9 (95% confidence limits 1.2-5.2). It was particularly 
prevalent among the Infants with early-onset ROM, in 67 
rerun in 25% in the comparison group (/ < (MU). Baring 
the 2nd yr daily contact with five or more children was 
associated with ROM with a relative risk of 2.1 (1.5-5-3). 
The infonts with 2nd-yr ROM were in daily contact with 
more children than the comparison group (mean 11 rerun 
S;p< 0.001). Phientalsmbldag was more frtgatnl amengl 
the infonts wilKBtoN«aa in the comparison group (54* 
rerun 55%; p < 04>5)f la the infants with early-onset 
ROM phwna concentration of IgM antibodies to cow's 
milk was highest at the age of 9 months, and the concen¬ 
tration of IgE was highest at the ages of 9 and 12 Booths. 
In conclusion atopy, not the type of feeding, is a risk (actor 
for early-onset ROM, and daycare outside the home for 
ROM daring the 2nd yr. {Pedietr Res 25:509-512, 1988) 

Abbreviations 

OM, otitis media 
ROM, r ec ur re nt otitis media 
CM, cow's milk 
CMA, caw's milk allergy 


OM may occur in early infancy, but its incidence increases 
rapidly after the age of 6 months (1; 2). in a Finnish follow-up 
study 5% of infants had OM during the first 6 months of life, 
56% during their 1st yr, and 59% during their 2nd and 3rd yr 
(5). Several risk (acton have been identified: daycare outside the 
home (4k enlarged adenoids (5), feeding in the horizontal posi¬ 
tion (6), smoking at home (7), and atopy (8,9k particularly food 
allergy (9)j Some studies suggest a protective effect of breast- 

R^crtved Jane 16.1917; accepted Jammy 12. I9IS 

Corrapoodesoe. V-M T«uuo, Children's KUxptul Uamnrty oTHctainkt. 00290 
Helsinki. Finland 

Supported by franu from the Sisnd J uadi us Foundation, the Foundation lor 
Pvdutnc ftooitfa and the Foundation for Nutnuoe Reman*. Httonki. Fialaad. 


feeding (3* 10, 11) but others detect none (2, 13). Any study of 
the impact of feeding on morbidity is beset with numerous 
metbodologic limitations (14). 

in this prospective study we followed 198 infants throughout 
the 1st yr of life, carefully recording their feeding regimen, 
illnesses, and environment For 183 of the infants similar data 
were obtained from the parents regarding the 2nd yr by a detailed 
questionnaire. From these data we analyzed the risk factors for 
ROM. 


MATERIALS AND METHODS 

We followed 198 healthy newborns from birth; they were seen 
at clinic visits at 2, 4, 6, 9, and 12 months of age. and whenever 
they had any problems regarding feeding, nursing, or illness. At 
a mean age of 2.3 yr 60 of the infants were examined by one of 
us (V-M.T.). and a questionnaire was sent to each family. The 
questionnaire was returned by 183 families. Data concerning 
health, feeding, and socioenvironmental factors were recorded at 
each visit and from the questionnaire (15-17). All medical care 
during the 1st year was provided by one pediatrician (L.S.). The 
illnesses during the 2nd yr were treated by physicians chosen by 
the parents. The services of health center physicians are free of 
charge. General health insurance covers pan of the fees of private 
practioners. and additional voluntary insurance usually covers 
such fees completely. Therefore parents seek medical care for 
their infants very readily, and pediatric and otologic services are 
commonly used. A venous blood sample was taken at each clinic 
visit, and levels of plasma IgE and cows' milk antibodies were 
measured (15-17). The plasma levels of IgG and IgM CM 
antibodies are expressed as percentages of a standard plasma 
with a high level of CM antibodies. 

OM was defined as an otoscopic loss of translucency and 
landmarks, dear inflammation or bulging of, lack of mobility 
of, or purulent discharge from the tympanic membrane. Infants 
with OM or ROM were symptomatic. 

ROM was defined as the number of separate episodes of OM 
occurring in the 90th percentile of the whole series of infants 
during the first 2 yr (five episodes), or in the 95th percentile 
during the 2nd yr (four episodes). An OM occurring 2 months 
after a previous OM and after a normal otoscopic finding during 
the interval was regarded as a separate episode. Early-onset ROM 
was ROM with the fim OM during the 1st yr, and 2nd-yr ROM 
was ROM with first OM during the 2nd yr. 

Atopy. The diagnosis was based on the presence of pruritic dry 
dermatitis, urticarial eruption, three or more episodes of wheezy 
bronchitis, or three of the following: rhinorrbea lasting more 
than 1 month, frequent itching and/or watering of the eyes, two 
episodes of wheezy bronchitis, gastrointestinal symptoms pro¬ 
voked by foods (16). The most frequent problems were cuta¬ 
neous. 

CMA was diagnosed if skin, respiratory, or gastrointestinal 
signs developed repeatedly after ingestion of cow's milk and 
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disappeared on a cow's milk-free diet and were provoked by a 
cow's milk challenge test at hospital. 

^ Feeding . AH mothers were encouraged to breast-feed as long 
as possible. Of the 198 infants, 32 were completely weaned by 
3 .5 months of age. At 6 months of age 101 and at 9 months 31 
infants were still exclusively breast-fed having no milk formula 
or other complementary food. The weaned infants followed a 
standard dietary program including an adapted formula (Tutteli, 
Vaiio. Ltd Helsinki: protein concentration 16 g/liter), fruit and 
vegetables from 3 months of age, and cereals and meat from 5 
months. Pasteurized whole cow's milk was substituted for the 
formula feom 9 months. For 98 infants, the most frequent food 
allergens (eggs, fish, tomatoes, citrus fruit, chocolate, peas, and 
strawberries) were excluded from the diet until 12 months of age, 
on the advice given by well baby dimes to the families with a 
history of atopy. 

Socioeconomic background. Of the mothers, 23% had an aca¬ 
demic background and another 39% had some other form of 
higher education; 65% were employed until shortly before the 
infant's birth, and 38-59% were employed during the foliow-up 
after a maternity leave of 10 months. By self-assessment the 
economic status was good in 28% of the families, satisfactory in 
64%, and unsatisfaciory in 8%. The mean housing space was 16 
± 7 (SD) nr/penon. There were three single mothers. In 42% 
of the families the infant was the only child, 22% of families had 
two children, and 36% three or more children. 

Smoking habits and pets. Of the mothers 15% and of the 
fathers 32% were smokers, and in 36% of the families either one 
or both smoked. Smoking took place mainly outside the home. 
Smoking is forbidden in daycare family homes and daycare 
centers. A pet was present in 20% of the homes. 

Daycare and contact with other children. At 12 months of age 
62% of the infants were cared for at home by their own mother, 
18% in another family-type arrangement, and 20% at a public 
daycare center. At 24 months the respective numbers were 41, 
29, and 24%; 6% had another arrangement The median number 
of children in home care was two, in the family-type setting four, 
and at a daycare center 12. 

Statistical analyses. The x\ f tests, and multivariate analysis 
of variance were used for comparisons. Because of skewness of 
distributions of plasma tg£ and cow's milk antibodies, values 
were analyzed sifter log transformation. Predictive factors for 
ROM and for more than one, two, three, four, or five episodes 
of OM were searched for by stepwise logistic regression. Seven¬ 
teen variables were tested The variables were treated as categor¬ 
ical. Some variables were categorical by nature (variables 6,7,8, 
16, and 17) and others were divided into two categories either in 
a way that was relevant for the study (Le^ daycare at home or 
outside the home) or by choosing a cutoff point using the 
distribution of the whole series of 183 infants (Table I). 


RESULTS 

OM. For the study of ROM, the following groups were distin¬ 
guished among the series of 183 infants: ROM 28 infants, eariy- 
onset ROM 12 infants, 2nd-yr ROM 16 infants, and a compar¬ 
ison group of 80 infants who had no OM during their first 2 yr. 
In addition 151 infants had no OM during their 1st year and 96 
during their 2nd yr. In 14 of the 28 infonts with ROM ade- 
noidectomy was done and nine had typanost o my tubes placed. 
Of the total number of otorhinologic operations in the series, 
70% were in infants with ROM. 

Upper respiratory tract infections The frequency of upper 
respiratory tract infections was not a risk factor for ROM (Table 
1). However, during the 1st yr such illnesses were more frequent 
in the infants with ROM than in the comparison group (6.0 ± 
0.6 versus 4.0 ± 0.2 infections, p < 0.01). There was no such 
difference during the 2nd yr (2.8 ± 0.3 versus 3.4 ± 0.5* respec¬ 
tively). 

Feeding None of the feeding variables tested were risk factors 


Table 1. Risk factors for infantile ROM * 



Relative risk 


(95% confidence limit) 

1. High no of upper respiratory tract in¬ 
fections (t5 during the first 2 yr of life ft 

2. Short duration of exclusive breast-feed- 


rag (s74 days)t 

3. Early regular formula feeding (before 
the age of 99 days)t 

4. Early complete weaning from breast 
(before the age of 99 daysK 

5. Early introduction of solid foods (be¬ 
fore the age of 131 days)t 

6. Positive family history for atopy 


7. Occurrence of own atopic disease 

8. Occurrence of CMA 

9. Low educational level of mother (no 
higher education) 

10. Low occupational das of mother (no 
regular work) 

21. Low racial das of femily: (lowest of 3 
class) 

12. Small aze of home ( S45 m J )t 

t.9(U-3.2) 

1.9 (1.1-3.2) 

13. Daycare outside the home at the age of 

12.0 mo 


14. High no. of child contacts (fc$ during 
yr2) 

13. Sleeping arrangements (with siblings or 
parents) 

16. Smoking of parents (one or both) 

17. Pets home 

2.1 (1.3-3.3) 


* Relative risk is given only where significantly > 1.0. ROM was 
defined as *5 episodes of OM during the first 2 yr or *4 episodes during 
the 2nd yr. 

t Hus limit separates onequardk of the study group. 


for ROM (Table I) or for OM (Table 2). The infants with eariy- 
onset or 2nd-yr ROM did not differ from the comparison group 
in this respect (Tables 3 and 4). The 34 infants with one or more 
episodes of OM during the 1st yr of life were compared with 
matched pain from the comparison group (matched for age, 
season of birth, smoking of parents, type of daycare, and own 
atopy) 1 month before the first OM and at the time of first 
episode of OM. There were altogether three more pairs in whom 
at the time of the first episode of OM, the infant with OM was 
weaned more fully than the comparison infant. The infants with 
eariy-onset ROM were compared with their matched pairs. Al¬ 
together there were no statistical significant differences in these 
comparisons. Ongoing breast-feeding did not prevent OM; six of 
the 12 infants with eariy-onset ROM had the first OM when still 
exclusively breast-fed and two others when partially breast-fed. 

Atopy appeared in 14 infants during the 1st yrand in another 
31 during the 2nd yr. It was associated with a 1.9-fold relative 
risk of ROM (Table 1) and was more common among the infants 
with ROM than in the comparison group (50 versus 25%, p < 
0.01). The prevalence of atopy was higher among infants with 
eariy-onset ROM than in those with 2nd-yr ROM (67 versus 
38%, p < 0.05). The infants with eariy-onset ROM had the 
highest concentration of plasma IgE at 9 and 12 months of age 
(TableS)i 

CMA was not a risk factor for ROM (Table 1), Seven infants 
had cutaneous CMA during the 1st yr. They tended to have OM 
more frequently during the 1st yr than the others (1.5 ± 0.6 
versus 0.4 ± 0.1; p < 0.1). Only two of these seven infants had 
no OM during the 1st year versus 145 of the other 186 infants 
{p < 0.001). However, only one of the seven infants with CMA 
had ROM. 
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) 


) 


fcl *2 

No. of episodes of OM (w * 76) _ (» " 35) 

Day eve outside the borne ai age 1.7 L6 

of12.0 mo (12-2.3) <1.1-2.3) 

High Dumber of child contacts 1.4 

(>5 during yr 2) (0.9-2.0) 

O ccur r ence of own atopic disease 


Smoking of parents (one or both) 


fc3 

<»-») 

*4 

(u • 26) 

fc5 

<n« 17) 

ROM 

(ff-28) 

1.9 

1.8 

1.7 

1.9 

O-3-3.0) 

().1-3.0): 

(1.0-2.8) 

(LI-32) 


1.8 

2.7 

2.1 


(1.1-2.9) 

(1.5-52) 

(L3-3.3) 



22 

1.9 



(12-42) 

(12-32) 


1.7 


(1.I-X7) 


* Relative rofc is given only where ugaihantly > 1.0. The other 13 variables i& Table 1 were not agnificam ritk toon forOM or its recurrence. 


Table 3. Feeding parameters in infants with ROM and in the 
infants without OM: median and 1st and 3rd quaniles are given 
_ for age in days* _ 



Infants with 
eariy-onset 
ROM 
<» — 12) 

Infants with 
2ad-yr ROM 
(n- 16) 

Infants 
without OM 
(*-80) 

First exposure to 
cow's milk 

242(78-258) 

98(36-281) 

240(82-291) 

Surt of regular 
formula feeding 

242(180-278) 

258 (80-290) 

251 (111-294) 

Complete weaning 
from breast 

335 (186-404) 

238(98-347) 

286 (111-354) 

Introduction of 
solid foods 

185(133-233) 

176(132-239) 

190(134-235) 


•There wen do statistically significant diff e re nces betwee n these 
groups, or between afl infants with and those without ROM. 


Table 4. Prevalence cf exclusive breast feeding among infants 
_ with ROM and infants without OM* _ 


Age (too) 

Infants with 
eariv-onset 
ROM 

12) 

(%) 

Infants with 
2nd-yr 
ROM 
<» - 16) 

(%) 

Infants 
without OM 
<n-80)0%) 

2 

92 

75 

81 

6 

58 

50 

60 

9 

0 

31 

18 


• There were do sutistscally significant differences between these 
groups or even between all infants with and without ROM. 


Cow's milk antibodies . The mean levels of IgG cow’s milk 
antibodies were similar in the ROM group and the comparison 
group. At 12 months of age a higher proportion of infants with 
ROM than of the comparison group (22 versus 6 % i p < 0.05) 
had supnmorma] (>2.0 SD) levels of IgG cow's milk antibodies. 
At 9 months of age the infants with eariy-onset ROM had a 
higher mean level oflgM cow's milk antibodies than the infants 
with 2sd-yr ROM (5$ versus 12%, of the standard plasma, p < 
0.05). 

Socioeconomic background. The group with ROM did not 
differ from the comparison group in the educational level of the 
mother or the economic status of the family. The mean absolute 
and relative size of the home was similar, as was the mean size 
of the family. 

Number of child contacts and daycare. The number of daily 
child contacts during the 2nd yr was a predictive factor for ROM. 
The relative risk was 2.1 (Table 1) if the number of child contacts 
was five or more. During their 2nd yr the infants with 2nd-yr 
ROM had daily contacts with a mean of 11 versus five children 
for the infants with eariy-onset ROM and five for the comparison 
group (p < 0.001). Daycare outside the home at the age of 1.0 
yr was also a risk factor for ROM (Table even for the first 


episode of OM (Table 2). The proportion of infants having 
daycare outside the home during both their 1st and 2nd yr was 
higher among the infants with ROM than among those of the 
comparison group (59 and 69% versus 24 and 44%; p < 0.05). 
The same was true for those attending a daycare center during 
their 2nd year (44 versus 18%, p < 0.05). However, 10 of the 12 
infants with eariy-onset OM had the first OM when still being 
taken care of at home. Ten of 16 infants with 2nd-yr ROM bad 
daycare outside the home when OM pres e nted. 

Smoking and pets. Of the parents, 55% smoked in the ROM 
group versus 33% in the comparison group (p < 0.05). There 
was do such significant difference between the groups in the 
pr o p orti on of homes with a pet (16 versus 20%). 

DISCUSSION 

We noticed a rapid increase in the incidence of OM from 22% 
during the infants’ 1st yr to 48% during their 2nd yr. The 
incidence of OM is highest during the first 2 yr of life (1-2, 18). 
Our values were dose to those reported (2, 3, 18). There are no 
accepted criteria for ROM; our definition (five or more episodes 
during the first 2 yr or four or more during the 2nd yr) resulted 
in an incidence of 15%. A similar incidence (13%) was found in 
another Finnish study (3), but much higher values (30%) have 
been reported (1,2). 

We found different risk factors in infants with eariy-onset and 
2nd-yr ROM. Most of the infants with eariy-onset ROM had 
atopy and the mean plasma level of IgE was higher in these 
infants than in the infants with 2nd yr ROM and those without 
OM. This association with atopy has been noted earlier in regard 
to secretory OM (19, 20), but has recently been disputed (3, 21). 
The majority of infants with eariy-onset ROM were partially or 
exclusively breast-fed, were cared for at home, and bad a small 
number of daily child contacts at the time of the first episode of 
OM. In contrast the infants with 2nd-yr ROM did not differ 
from the comparison group in the frequency of atopy . They had 
a large number of daily child contacts and were taken care outside 
the home during the 2nd yr of life; these were significant risk 
factors for ROM and for the recurrence. 

Smoking by the parents may irritate the respiratory mucosa 
and so predispose to ROM (7, 18,23) but today parents seem to 
be aware of this risk and avoid smoking at home or at least in 
the vicinity of the infant. Although parental smoking was not a 
risk (actor for ROM, there were more smokers among parents of 
the infants with ROM than in the comparison group. 

In our prospective study we tried to control and record all 
known confounding factors and we had detailed information 
about the feeding of the infants. We could study the simultaneous 
effect of many factors and identify independent risk factors for 
ROM by logistic regression analysis. These turned out to include 
no feeding variables. The mean durations of exclusive breast¬ 
feeding and of breast-feeding in general were similar in the infants 
with ROM and the comparison group. Thus prolongation of 
exclusive breast-feeding does not seem to afford added protec¬ 
tion. All the infants were initially breast-fed and may have 
benefited from this concerning the propensity toward ROM. 
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T*bk 5. Plasma IgE concentrations (11 l ml) in infants with early-onset and 2ndfr ROM and infants without OM (geometric mean 
_ and 95% confidence limits are given; 



UE 




feE 


Series 

at 6 mo 

n 

IfE at 9 mo 

n 

at 12 mo 

n 

Infants with earty-on- 
setROM 

3-2(1.3-7.9) 

12 

5.5 <16-18.7) 

9 

10.8 (3.9-30.0) 

12 

Infants with 2nd-yr 

ROM 

1.3(05-3.1) 

8 

1.3 (0.6-2.9) 

10 

t 

1.8 (0.7*4 7) 

12 

Infants without OM 

3.3 (22-5.0) 

63 

3.9(1.*-8.0) 

65 

6.1 (43-8.8) 

77 


Significant differences between groups are indicated: • p< 0.05; t p< 0.01. 


However, our study does not allow an evaluation of benefits of 
early breast-feeding. Neither short nor prolonged breast-feeding 
were risk factors for infantile atopy in our series (16), The total 
level of IgA was lower in the milk of the mothers whose infants 
became allergic to cow's milk than in mothers with nonallergic 
infants (24). Thus the quality of the breast milk may be more 
important in conferring resistance to than the duration 

of breast-feeding. 

Cow's milk has been claimed to cause recurrence of OM in 
infancy either as an allergen (9) or as a direct irritant of the 
nasopharyngeal tubes in horizontal feeding (6). OM was more 
common in the infants with CMA than in the others, but only 
one of the infants with CMA developed ROM. Probably early 
detection of CMA with subsequent elimination diet and otorhino- 
logic operations averted the cycle of infections. Another finding 
suggesting that cow's milk plays a role in ROM in some infants 
is the increased level of IgM antibodies to cow's milk in the 
plasma of these infants and the increased prevalence of supra- 
normal levels of IgC antibody to cow's milk. 

Our findings indicate that infantile ROM is associated with a 
number of predisposing factors. In some infants immune reac¬ 
tions are associated with cow's milk feeding. In infants develop¬ 
ing ROM the most important risk factor in the 1st yr was their 
own atopy, in contrast to daycare outside the home and a large 
number of child contacts in the 2nd yr. 

Acknowledgment. The formula was kindly donated by Valio 
Co. Ltd., Helsinki. Finland and canned solid foods (given to 
some infants as a supplement to breast-feeding) by Orion Co., 
Chymos, Lappeenranta, Finland. 
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Strachan, D.P., Jarvis, M.J., Feyerabend, C. "Passive smoking, 
salivary cotinine concentrations, and middle ear effusion in 7 
year old children" Br Med J 298: 1549-1552, 1989. 

This cross-sectional observational study was designed to 
assess the contribution of passive smoking to the development of 
middle ear underpressure and effusion. The subjects were 892 
children aged 6.5-7.5 years taken from one-third of the primary 
schools in Edinburgh. Satisfactory tympanograms were obtained for 
872 subjects, and results of assay of salivary cotinine 
concentrations were available for 770 children. Both measures 
were available in 736 of the original 892 children. The aim of 
this study was to determine if there was a correlation between the 
prevalence of middle ear underpressure and effusion and the salivary 
cotinine levels in the children. The authors reportedly found 
that there was a trend towards more abnormal tympanometric findings 
with increasing cotinine levels. The conclusion of the authors 
was that " [t]he results of this study are consistent with those of 
case-control studies of children attending for an operation to 
relieve middle ear effusion" and that "about one-third of the cases 
of middle ear effusion in this study were statistically attributable 
to exposure to tobacco smoke." The investigators recommend that 
"the disease should be added to the list of recognized hazards 
associated with passive smoking." 


Source: https://www.industrydocuments.ucsf.edu/docs/xmvjOOOO 
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Abstract 


ttjrcnw-To assess the contribution of passive 
exposure to tobacco smoke to the development of 
middle ear aaderpressure and effusion. 

DcrifTt—Cross sectional observational study. 
Setting—One third of the primary schools in 
Edinburgh. 

Subjects—192 Children aged to 7« were 
examined, and satisfactory tymptnogramt were 
obtained in 172. Results of assay of salivary cotinine 
c onc entrat i o ns were available for 770 children, and 
satisfactory tympanograms were available for 736 of 
these. 


End poms —Correlation of the preva l ence of 
middle car underpressure and effusion with concen¬ 
trations of the starker of nicotine, cotinine, in the 
saliva of the children. 

Measurements and main resaJts—Middle ear 
pressure and compliance were measured in both can 
by impedance tympanometry. Salivary cotinine 
concentrations were assayed by gas-liquid chrotnat- 


ography.CotinindlSbnc emrs tinfnt i ncre ated wkht 


'l*Oto"J-27y. After adjustment for the sex of the child 
and housing tenure the odds ratio for a doubling of 
the coriaine concentration was 1*13 (LOO to 1*28 )j 
Conclusions— The results of this ttndy i 



MSded'to^thclu^afTvcognbedluizards*; 


Introduction 

Middle ear effusion (glue ear) is the commonest 
reason for admitting young children for an operation,' 
but little is known about its cause. 1 Case-comroQ 
gudies of children admitted for imeraoo of a g ro mm e y 
have riwwn an increased risk associated with me 
presence of smokers in the household/’ pnrticulatfyln) 
duldren ^whd had been exposed to high levels of 
tobacco smoke * Criteria for referral and admission for 
middle ear effusion seem to be determined substantially 
by the “health culture* 1 of the family* and by local 
dinicaJ practice, which may in turn be affected by the 
availability of services/ Thus the interpretation of 
studies based on patients in hospital is complicated by 
selection bias, which may result m either a spurious 
relation with parental smoking or an underestimate of a 
true effect* 

Five studies of children m the general population 
have reported on the association between saddle car 
effusion and passive exposure to aaoke.*^Only 
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Iversen tt a/ found a significant association, and their 
results suggested that the risk associated with passive 
snokmg increased with ap. 1 If ^is so^yit 

wmbased on^iikfren aged less 

Both middle car effusion and exposure to tobacco 
smoke can be measured objectively. Since its introduc¬ 
tion some 20 yean ago 11 impedance tympanometry has 
been widely used as a diagnostic and screening tool in 
young children, and iu relation to fluid in the middle 
ear has been validated in patients attending for myrin¬ 
gotomy.* D Cotinine, an important metabolite of nico¬ 
tine, is the most suitable marker to measure passive 
exposure to tobacco smoke. It is specific, has a half life 
of about 20 hours, and can be assayed in concentrations 
as low as 0*57 nmol/1 (0-1 ng/ml) by gas-liquid chroma¬ 
tography. 1 * Salivary concentrations of cotinine are 
roughly in proportion to those in blood and hive been 
used to measure exposure to environmental tobacco 
smoke in adults' 7 “ and adolescents."* 

We investigated the relation between exposure to 
smoke and middle ear disease in a sample population of 
7 year old schoolchildren who were participating in a 
survey of the effects of the home environment on 
respiratory health.*’ 1 


Subjects and methods 

A sample of one in three primary schools in 
Edinburgh was chosen at random, and the parents of 
all children in the third primary class (aged 6 Vj- 7VS 
years in September 1986) were contacted by postal 
questionnaire. This asked about respiratory symptoms 
and housing conditions relating to the child; more 
details are reported elsewhere. 11 The current or latest 
occupation of the head of the household was coded to a 
social class according to the registrar general's classifi¬ 
cation of occupations* Written parental consent to 
clinical tests was requested, and ethical iapproval for 
the study was obtained from Lothian Health Board and 
Lothian Regional Council’s education department. 

Clinical tests were performed at the schools during 
January to June under the supervision of DPS. Middle 
ear pressure and compliance, the volume of the ear 
canal, and the relative gradient of the tympanometric 
curve were measured in both ears with a Microlab 
Earscan configured for impedance measurements 
(Micro Audiometries, Florida, United States). This 
uses a probe tone of 226 Hz at 85 db and sweeps from 
200 to -312 daPa at 100 daPa/s. The children were 
asked to swallow a sip of water immediately before the 
measurement was made to ensure that patent eustachian 
tubes would be ventilated. Table 1 shows the types of 
tympanograms, defined on the basis of the modification 
of Jerger's original classification” that was proposed 


TABLE l - Typei of tym p anog ra m according to FukamSikolejim' 1 
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and validated by FielUu-NikoUjsen.' To characterise 
each child the rympanograrn obtained oo examination 
of the more abnormal ear was used in the analysis. 

The children were asked to collect saliva in their 
mouths and to spit into a dean plastic container. A 
sample of at least 1 ml was frozen within eight hours 
after collection for assay of coiinine concentration by 
gas-liquid chromatography.** Statistical analyses were 
performed by the statistical analysis system (SAS)>* * 
and logistic r e g re s sion models were fined by the 
generalised linear interactive modelling system 
(GLIM).** Tern for trend with one degree of freedom 
used the procedure proposed by MameF 1 and 
implemented for stratified tabulations m the FREQ 
procedure in SAS.* 5 


Results 

The p ar ents of 1095 children were sent a question* 
seize, and 941 (16%) consented to their child being 
examined clinically. Twenty of these children left 
school before the survey was carried out, and a further 
20 were induded in pilot studies. Of the remaining 901 
eligible children, 892 (99%) were examined, and 
satisfactory tympanograms were obtained for one or 
both ears in 872. In 23 children results were obtained 
far only one ear, but these were in dude d in the 
analysis. 

Table II shows the relation b e t ween findings on 
tympanometry and the sex of the child, social class, 
housing tenure, and number of smokers in the house¬ 
hold. There was no significant difference in middle ear 
pressure with sex or social class (when this was 
known), but the prevalence of middle ear effusion 
(type B tympanogram) was higher in girH and among 


TABU n— Pmwjber (%) ef types of ■twa/iniij em pmpanametty af the men a h mama! tar m t?2 
children aged 7 a tt ard mf to sex ef child, mmtmamu mu, hatanj sensert, am4 member of sm ok er s m 
household . K w mb e nofchildrman fro** m parentheses 
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children of unknown social class. There was a signjfi?) 
cam trend towards abnormal Symp an o gr ams |n) 
tbe efafldren whost pfaents . w cr c amours, and theL 
prevalence of.tffusionTncreaied wiA 
smokers m tbehousHfeirt (r for vend m propegtions 
■*4*15, df»], p<0*05).‘ There »*as a similar trend, 
which was of borderline significance (p* 0-051), 
associated with rented housing. 

The results of the salivary coiinine assay were 
available for 770 children (405 from non-smoking 
households, 24] from households with one smoker, 
and 124 from households with two or more smokers). 
Table III shows the distributions of salivary* coiinine 
concentrations in these three groups. A total of 109 
(27%) children from households with no smokers 
had concentrations below the limit of the assay 
(0 57 nmol/1), whereas only one child from a house¬ 
hold with one or more smokers had no detectable 
salivary coiinine. Six children, five of them from 
households with only one smoker, had concentrations 
>82 nmol/1, a suggested cut off point to distinguish 
be t w een smoking and non-smoking adults and 
adolescents. 1 ** These values were 93*1, 97*1, 106 2, 
119 3,144*8, and 205*0 nrool/L 

Table IV shows the relation between coiinine concen¬ 
trations, sex of the children, and housing tenure within 
groups with similar numbers of smokers in the home. 


TABLE Iv-Cmwrif hwm sahvery cotxnau ceucennenons* (mmol/1) 
m 770 chUdren attd 7 accaedmt to sa of child, housimt tenure, and 
■wlir of makm » household. Ktemhen of children are given m 
parentheses 
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* Uatanabte—atnuafftwtrmrMuOilaffioM. 


In view of the skewed nature of the distributions for 
cotinine concentrations the table gives geometric mean 
values. For logarithmic transformation undetectable 
concentrations were treated as 0*28 nmol/1. Female sex 
and rented housing were independently and consis¬ 
tent!)' associated with higher cotinine concentrations 
given the same number of smokers in the household. 
These effects were apparent even in non-smoking 
households, and the difference with sex was particularly 
pronounced among children from rented homes. 

Satisfactory tympanograms were obtained for 736 of 
the 770 children for whom we had data on salivary 
cotinine concentrations. When cotinine concentrations 
were grouped in fifths of the distribution there was 
a highly significant trend towards more abnormal 
tympanograms in the children with higher concemra- 
boos (table II). In view of the assoriationt between 
cotinine concentrations and sex of the child and 
housing tenure and the modest effect of these factors 
oo the prevalence of middle ear effusion the relation 
between salivary cotinine concentrations and abnormal 
tympaDograms was analysed further by multiple logis¬ 
tic regression. Pr es enc e or absence of effusion (type B 
tympanogram) was treated as a dichotomous outcome 
variable. To investigate the form of the dose-response 
relation in more detail the data on cotinine concentra¬ 
tions were fined as a continuous explanatory variable. 
The logarithm of the cotinine concentration was found 
to give the best fit, its relation to the prevalence of type 
B tympanograms being dose to linear on a logarithmic 
scale ft* for inclusion of quadratic tenn-0 0000, df* 
1 ). 

In single factor models the odds ratio for female sex 
was 1*53 (95% confidence interval 0*92 to 1*98), and 
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Abstract 

Objective—To investigate the rclaboa between 
mortality and treated systolic and diastolic blood 
pressures. 

Oexifn —Randomised double blind placebo cob- 
troOed trial. Mortality in tbe two treatment groups 
was rzazniiied in thirds of treated systolic and 
diastolic Mood pressures. 

Pcnenu—339 And 352 patients allocated to 
placebo and active treatment, res p ect i vely. Tbe 
groups were similar at randomisation in sex ratio 
(70% women), mean age (71*5 years), blood pressure 
(182/101 mm Hg), and proportion of patients with 
cardiovascular complications (35%). 

Measurements and main results —la tbe placebo 
group foul mortality rose with increasing systolic 
pressure whereas it bad a U shaped relaboa with 
diastolic pressure, tbe total lowest mortality being in 
patients in tbe middle third of tbe distribution of 
diastolic pressure. In tbe group gives active treat¬ 
ment total mortality showed a U shaped relation with 
systolic pressure and an inverse association with 
treated diastolic pressure. In both gro u ps cardio¬ 
vascular and Don-cardiovascular mortality followed 
tbe same trends as total mortality. Tbe increased 
mortality ia tbe lowest thirds of p res sur e was not 
associated with an increased proportion of patients 
with cardiovascular complications at randomisation 
or with a fab ia diastolic pressure exceeding the 
median fab in pressure in each group, la contrast, 
patients m the lowest thirds of pr essui e showed 
greater decreases in body weight and haemoglobin 
concentration than those la the middle and upper 
thirds of pressure. 


Conclusions —In patients taking active treatment 
total mortality was increased in the lowest thirds of 
treated systolic and diastolic blood pressures. This 
increased mortality is not necessarily explained by 
an exaggerated reduction in pressure induced by 
drugs as for diastolic pressure a U shaped relation 
also existed during treatment with placebo. In addi¬ 
tion, patients in tbe lowest thirds of systolic and 
diastolic pressures were characterised by decreases 
m body weight and haemoglobin concentration, 
and tbe patients in the lowest thirds of diastolic 
pressure taking active treatment also by an increased 
acm-cardiovascular mortality, suggesting some 
deterioration of general health. 


Xntroductkm 

Several large studies of hypertension have recently 
been reviewed. 17 Tbe observation in these studies of ■ 
J shaped relation b e t w een the risk of myocardial 
infarction and treated blood pressure** has led to the 
suggestion that a reduction of pressure induced by 
drugs might cause as well as prevent myocardial 
ischaemia. 1 *" None of the studies was placebo con¬ 
trolled, and other large hypertension-mortality inter¬ 
vention trials have either not confirmed 1 ’’* or not 
reported » »[his J shaped relation. In the international 
prospective primary prevention study in hypertension 
all patients received active drugs but patients with 
oven ischaemic heart disease were excluded 44 ; there 
was no evidence for a J curve, in contrast, Coopt and 
Warrroder found that total mortality and deaths from 
myocardial infarction showed a J shaped relation with 
the diastolic pressure aruined is elderly patients with 
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Zielhuis, G.A., Heuvelmans-Heinen, E.W., Rach, G.H., Van Den Broek, 
P. "Environmental risk factors for Otitis Media with Effusion in 
preschoolchildren" Scand J Prim Health Care 7(1): 33-38, 1989. 

SUMMARY: To ascertain risk factors for otitis media with effusion 
(OME), a cohort of 1439 preschool children, 2 years of age, was 
investigated by means of tympanometry at 3-monthly intervals until 
their fourth birthday. Parents were asked about potential risk 
factors for OME. Data were analysed in a case-control design with 
incident cases. Age, season, family size, siblings's [isic] history 
of OME, frequent swimming, duration of breast feeding and public 
day care appear to have a significant effect on OME, even after 
adjustment for nasal infection. Gender, race, birth weight and 
passive smoking were not related to OME incidence. With the 
exception of age and season, the relative risks of environmental 
factors for OME are always very low. It is concluded that the 
study of environmental risk factors for OME is necessary to increase 
the knowledge of the nature of this disease, but that it does not 
contribute much to medical care at the moment. 


Source: https://www.industrydocuments.ucsf.edu/docs/xmvjOOOO 
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Factor* for Ollth Media with Efflntea la Presckooi CWMrtw. Scaad J Prtte Hoahb Cart IW: 
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INTRODUCTION 

Otitis media with effusion (OME ■ secretory omis 
media * glue carl is one of the commonest diseases 
in childhood and is responsible for most of (he hear¬ 
ing losses in this age group (1-3). Because of its 
silent nature - the disease remains unnoticed on 
many occasions - those who come to the attention of 
a general practitioner, paediatrician. ENT surgeon, 
or a public health officer form only the tip of the 
iceberg (4) OME has been studied world-wide, wnh 
respect to its epidemiology, natural course, diag¬ 
nosis. sequelae, treatment, and risk factors. 

Studying risk factors for OME is important for 
several reasons. First, it can give clues to the better 
undemanding of the aetiology of the disease This 
may indicate possibilities for (primary) prevention. 
Second, if screening is considered for OME. knowl¬ 
edge of risk factors may food to the definition ot 
high-risk groups, which should receive priority in 

PtMun i k am t afe 


such a screening programme. And third, knowledge 
of risk factors may help doctors iGPs and others) to 
make a diagnosis. Such information might help to 
complete the clinical picture and lead to a valid 
diagnosis of OME. 

A large amount has been written about risk fac¬ 
tors for OME. The effect of upper respiratory tract 
(URT) infections on tubal function and middle ear 
status is widely documented and no object for dis¬ 
pute. Children with pathology of the URT. such as 
simple rhinitis, run an increased risk of developing 
OME (5-7). The prognostic value is much less dear 
lor the other (environmental) risk factors. Studies 
on this topic often give contradictory results, per¬ 
haps because of methodological shortcomings, such 
as invalid measurements, small sample sizes, and 
lack of correction for interdependencies between 
risk factors. 

In reviewing epidemiological studies that meet 
some basic scientific standards (i.e. tympanometry 
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measurement or pneumatic otoscopy, sufficient sam¬ 
ple size, no oven bias), we can list ten risk factors: 

- .4gf. The prevalence of OME at binh is assumed 
us he zero. The occurrence starts to rise after 6 
months, ami reaches a maximum at about two 
scars of age. The prevalence then decreases, with 
a small elevation at about five years. From the afe 
ol seven. OME is relatively rare. Exposure to 
respiratory infections ts thought to he related^ to 
this typical age structure (H-IU). 

- (tender. \fany studies III. 12). hut not all (5). 
have found a higher prevalence of OME in boys 
Again this difference could be related to differ¬ 
ences in genetic susceptibility to infections (13). 

• Race. Some specific populations, such us Eskimos. 
Indians, gypsies, and Australian Aboriginals are 
known to have higher prevalences of OME (14- 
lh) This predominance can partly be explained by 
Micio- hygienic conditions. Shunn et al (17) found 
that white children are three times more suscep¬ 
tible to persistent OME than black children. This 
can partly be explained by the higher level of 
medical observation and therefore the greater 
chance of detection in white children. 

- Family characteristics. Family size is probably not 
a major nsk factor for OME ( IK). There is con¬ 
flicting data on the relevance of a family history of 
car diseases or atopic diseases (5. IK. 19). There is 
no agreement about the importance of socio-eco¬ 
nomic status as a nsk indicator for OME. if an 
el feet exists, it is probably not due to malnounsh- 
ment (5. 20) but to poor housing conditions and 
crowding (21). 

- Pregnancy and lactation. Although many studies 
(22) show a relation between the way an infant is 
led (breast/bottle) and respiratory illness the evi¬ 
dence for an effect of feeding practice on OME is 
scanty and conflicting (18. 23). The same is true 
for birth weight and prematurity as risk indicators 
for OME (24. 25). 

- Season and ettmate. Higher incidences in cold sea¬ 
son* have been widely described (III. 24). but 
there is only scant evidence that specific climatic 
conditions are responsible for this seasonable var¬ 
iation. 

- Swimming, Although it has been put forward as a 
risk factor, swimming has not proved to be an 
important prognostic factor (25). 

- Public dax cart. A considerable amount of evi¬ 
dence on the frequency of OME has been pub- 
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lished on the effect of exposure to other children 
(8. 26-28). Again, this effect could be explained 
by respiratory infections 

-fiPfttivt smokmg. There « fink evidence that pa? 
Rental smoking has an effect oa the risk for OME." 
CN* the feerature h not comment 424.29/ 

- Constitution and congenital abnormalities. Chil¬ 
dren with Down s syndrome, deft palate, or Kar- 
tagener s syndrome are more at risk for OME 
compared with children without these congenital 
defects (15. 30). 

The literature on the risk for OME in children 
with atopic constitution or allergy is inconclusive 
(5. 18. 19)i. 

This review of the limned evidence available on nvk 
factors for OME calls for further studies that cope 
with methodological fallacies. The present paper de¬ 
scribes a Ikrge-scale epidemiological study on the 
prevalence of OME in preschool children. in which 
the various possible nsk factors have been investi¬ 
gated. 

POPULATION AND METHODS 

The KNOOP project is a large-scale epidemiological 
study on the natural history of OME in preschool 
children, performed in the city of Nijmegen. All 
children bom between I September 1982 and 31 
August 1983 and living in Nijmegen on their second 
birthday were included. The group comprised I43v 
children, from whose parents permission to take part 
in the study was sought. Tympanometry (Grason 
Stadler-27) was performed at three-monthly inter¬ 
vals. from the children s second binh- day until four 
yean of age. All measurements were earned out by 
trained audtok>gtcal assistants at the children's home 
address. The tympanograms of all ears were classi¬ 
fied into four types (modification of Jerger 1971)). 

type A : maximum compliance 20.2 ml at a middle 
ear pressure -99 to 4-201) dPa 
type Cl: maximum compliance 20.2 ml at a middle 
ear pressure -199 10 -100 dPa 
type C2: maximum compliance 20.2 ml at a middle 
ear pressure -399 to -2UU dPa 
type B: maximum compliance <0.2 ml or at a middle 
ear pressure S-400 dPa. 

Type B indicates the presence of middle ear effusion. 
At each of the nine consecutive tympanometnc 
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(OR! with a V5 % confidence interval (Ch. Hypoth¬ 
eses of elevated risk ratios were tested by means ol 
the chi-square test. A stratified analysis was per¬ 
formed to take URT infections into account as a 
con founder, in situations where the OR was signif¬ 
icantly above unity Stratification was performed by 
dividing the study population into two groups: one 
group in which the children had had a serious nasal 
infection during the previous three months and a 
second which had not. 

RESULTS 

Figure I shows the relation between age and the 
27 30 33 36 39 42 three-monthly incidence of children with OME f* 

Age in months type g tympunograml. A hi modal curve with .one 
/ m : / Kclaitonilvt ween age and the ^-monthly incidence peak at the age of 27 months and another at 3V 
oi OMt. Results «*i the KNOOP pnncci. months can be seen. 

attests and cowtrofa <Mm* jtffcTjMpuficaatly 

screening, (he parents were asked about potentially m. respect to the distribution ol race, parental 
relevant events during the three previous months. Jfestory of CM. breast feeding, gestation period, 
including possible risk factors for OME. £Nnh and smoking by household members 

To study the clIcct of the factors on the risk lor ffYuhle 1). However. the following factors seem n> 
OME. we selected incidence data with reference to §Near a pertinent relation to the occurrence of OMJE 
all children who did not have a type B tympanogram fllie longer a child had been breast fed. the less the 
at a particular screening. Children in this group were fSk for OME. This trend appeared to he significant 
considered to he patients when at least one car ip < 0.05) ftc rafctortJME inhmwii l.£l«dfcs 
showed a type B tympanogram at the next screening. Ofth cc thanm gSHs. f 

The-control group consisted ol children with a type Family sue and a hisiory of OME in siblings were 

A tympanogram in both ears, or u combination ol signiticanvlv related to the incidence ol OME. 

type A and type 01 tympanograms at this latter Season was an important lactor m the aetiology ol 

screening. These two groups lorm the basis for a OME. With the summer as reference point, the 
case-control analysis. highest risk for OME was found in winter, the small- 

Regarding family characteristics, passive smoking, est elevated risk in spring, 
type ol day care, and swimming, we selected in- No overall association between swimming and 
eidencc data irom the screening session in which the OME could he found. Only frequent swimming, at 

parents were asked about these factors. ».e. when least once a week, showed an elevated risk for 

the children were 27. 30. 36 and 42 months of age. OME. There was no linear trend for the frequency 

respectively tsessions 2. 3. 5 and 7. respectively). of swimming. 

fir study the effect ol age. wc included the data Attending public day care enhanced the occur- 
Irom all screening sessions until the age of 42 fence ol OME. hut there was no linear trend in the 

months. The percentage of children with at krast one ellect ol time spent at public day care. 

B tympanogram at a particular session was calcu- Ten children in this study population sulTeredi 
laied Irom all children without a type B tympa- from congenital patbokrgy of very diverse origins, 
nogram at the former screening. and its role in ihc aetiology could not therefore he 

Incidence data on the other risk (actors were col- established, 
levied at the age of 42 months. This approach is Nasal infection appeared to he a conlounder of all 
based on the assumption that risk-factor information the significant risk factors mentioned above. After 
collected at other ages will give valid estimates of the adjustment lor nasal infection, all other risk factors 

status at 42 months of age. The relative risk lor all remained (see Table 11, The conlounder effect was 

risk factors was estimated by means ot an odds ratio strongest lor public day curt. 
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Table 1. Risk factors for OME . with and without correction for upper respiratory tract infections . 


Environmental risk factors 

No of 
cases 

No. of 
contr. 

OR 

P 

OR* 

p* 

Render rm/n 

1117 

3H6 

1.50 

0055 

_ 


race 1 European/not European 1 

116 

.W< 

1.75 

0.21V 

- 

- 

famUt iltc (1. 2. ii children) 

140 

354 

- 

0.010 

.. 

0 1812 

parental history OME Cy/ni 

140 

354 

0.MI 

0 303 



siblings Mstury OME fy/ni 

140 

354 

11.83 

0.005 

1.66 

11024 

breast feeding 1 rvy i 

115 

366 

0.7|i 

0.1X7 


_ 

duration of bread Cm ding 

ftt-4 wkv2-3 m/4—ft m/27 mj 

M6 

250 

- 

0 176 

- 

. 

2-3 months/0-4 weeks 

35 

136 

1.07 

0X65 

- 

_ 

4-6 momhs/O-4 weeks 

37 

III! 

064 

0 234 

- 

- 

27 momhs/u-4 weeks 

46 

124 

0.57 

o 113 

- 

- 

gestation period 

f2lH weekv<3h weeks! 

117 

3X6 

0.74 

0354 

• 

- 

birth weight 

(S^M»|r/>2J«i fraimi 

114 

3K2 

161 

O f VO 

- 

- 

autumn/winter/spring/summer 

117 

3X6 

_ 

11.000 


0.007 

spring/summer 

42 

20X 

2.35 

<1.012 

11.61 

0 1X4 

autumn/summer 

47 

215 

2.5V 

1MIM 

2 IV 

0.0 |IV 

winter/summer 

60 

2»V 

3.V3 

0 000 

2X4 

0.IH2 

swimming (last 3 months! 

|no/l-3x/4-Ux/it2*> 

117 

345 

- 

01168 

- 

- 

21 x/no 

117 

345 

1 14 

0 552 

• 

_ 

1- .Woo 

H2 

248 

1 14 

0.640 

_ 


4-1 Ik no 

72 

245 

0 70 

0.275 

- 

_ 

>l2x/no 

7V 

216 

IV4 

0.034 

2.3K 

IM1W 

public daycare 

(wni 

122 

137 

1 KX 

41.007 

1.71 

<MI23 

nn 4>f half dawa week 

(I-2/J-WS5) 

122 

3V3 

- 

01113 

- 

0.348 

1—!'|-2 

Ml 

IKX 

i II 

«7|| 

- 

. 

25/1-2 

XV 

320 

0 50 

0004 

o 73 

II 207 

smoking by household members ly/nl 

I2X 

307 

1.11 

0 643 

_ 

- 

m> of cigarettes per day 

|iVI-7/H-l7/IM-27/£2K) 

127 

304 

- 

0.274 

- 

- 

X-17/1-7 

44 

76 

1.24 

0.5VV 

- 

- 

tH—27/1—7 

32 

*V 

0611 

0236 

- 

- 

E2WI-7 

30 

7.11 

0 76 

o 527 

• 

- 


• Corrected for iu^r infection by means of the method of Mantel and Hacnstel in case the crude odds ratio was 
Mgnlfkantly lp<tMf$i above unity. 


DISCUSSION 


W'JfpcITVu lu n JVC 1 Sl|fNIICNi ftltCt M V/wW- • 

i^hBr Irt Vwt # 

The literature also suggests a bimodal curve for 


the prevalence of OME according to age (10). but in 
the curve we found (using incidence data) the second 
peak occurred at an earlier age. This indicates a 
faster rate of normalization of OME at about the age 
of 3v months. The development of the Eustachian 
tube jnd the level of maturity of the immune system 
may explain this. 
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Our finding that the highest rates of OME oc¬ 
curred during winter, and the lowest during the sum¬ 
mer is in agreement with previous studies (9, 11). 
After adjustment for common colds, there was still a 
significant relationship between season and OME. 
hut only for autumn and winter seasons. In the con¬ 
text of the KNOOP-project. the connection between 
OME and weather conditions has been studied <31 h 
Low temperatures and few hours of sunlight ap¬ 
peared to he relevant factors. 

According to the literature, the family history of 
OME 1 parents or Mblings) is predictive for the oc¬ 
currence of OME. Our data, however, showed only 
a significant relation with family size and history of 
OM in siblings. Our implication of the type of day 
care in the aetiology of OME agrees with other 
authors (X. 26-2X1. However, the trend in our study 
for ihc more time children are exposed to other 
children, the more they develop OME. was not sig¬ 
nificant. All these results seem to indicate that OME 
is a contagious disease. 

It was shown by hhidoya et al (25). as in our 
project, that swimming was not an important risk 
factor. Only frequent swimming, at least once a 
week, showed some effect in our data. More studies, 
which consider the swimming environment and the 
type of swimming water as well, are necessary to 
establish the specific effect of swimming behaviour. 

In spite of our criticism of other studies in the 
introduction, we did not perform multivariate analy¬ 
ses . But. due to the design of the study, age and 
season are uniformly distributed among the other 
factors. The other risk factors we found to be signif¬ 
icant arc independent of each other on account of 
their nature. 

It is generally accepted that URT infections play 
an important role in the pathogenesis of OME and 
therefore arc a potential confounder in risk factor 
analyses. Surprisingly, we found that the effect of 
risk factors on the incidence of OME remained sig¬ 
nificant after correction for URT infections. How¬ 
ever. it should he noted that we adjusted for nasal 
infection in the preceding three months, before a 
case of OME was diagnosed. This may have caused 
some misclassification and thereby incorrect con- 
founder control. 

That we could not find a significant effect for the 
remaining risk factors does not necessarily mean that 
they have no effect on OME. Further in-depth stud¬ 
ies. in which a direct relationship between nasal 
infections and OME must be taken into account, are 


necessary to clarify the effect of these factors on 
OME. 

It should be noted that the relative risks of envi¬ 
ronmental risk factors, with the exception of age and 
season, were always very low. though sometimes 
significant. This has relevance in the context of pre¬ 
ventive and clinical practice. 

- With such low relative risks, it is impossible to 
reduce the OME incidence substantially by means 
of (primary) prevention. Moreover, these factors 
do not lend themselves to intervention strategies. 

- If a screening program for OME is considered, it 
should be realized that the risk factors found do 
not lead bo a clear definition of high-risk groups. 
it. groups that contain most of the OME cases. 

- In the context of OME diagnosis, knowledge of 
risk factors has a low predictive value. The only 
environmental factors strong enough to justify in¬ 
clusion in medical decisions are age and season. 

This means that studying environmental risk factors 
for OME is mainly a scientific activity that could 
help to increase our knowledge of the nature of the 
disease, without making a significant contribution to 
medical care at the moment. 
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The present study comprised a cohort of 1,294 children 
followed from the age of 7 months to the age of 2 years. 
Epidemiologic data were collected during the children's regular 
checkup visits at child health-care centers, and their ears were 
examined and, if necessary, treated in specific study clinics. 
The "overwhelmingly highest risk indicator" was day-care outside 
of the home. The results of this study suggest that a mother's 
smoking may increase most the risk to the baby of contracting acute 
otitis media and especially of recurrent attacks of otitis media. 
The authors conclude that "the best place for a small child during 
the first years of life is in his own house were the mother breast¬ 
feeds him and does not smoke." 
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TABLE 7. ACE AT FIRST EPISODE OF AOM IN RELATION 


Vn rtf 

s—ss 

Age ot Firtf Episode 


— 


r 

gr _ 

_ >2.ut- . 

Total _ 

per Child So. 

% 

So. 

% 

So. 

% 

So. 

% 

1 295 

28 

407 

41 

650 

69.0 1.352 

45 

2-3 430 

41 

411 

42 

257 

27.5 

1,098 

37 

4-5 200 

19 

128 

13 

30 

3.0 

358 

12 

6-16 130 

12 

35 

4 

5 

0.5 

170 

6 

Total 1.055 

100 

981 

100 

942 

100,0 2,978 

100 

AOM — acute ortltii madia. 







among children bom in 1977 and living in different dis¬ 
tricts and different types of houses in the city of MalmO 
was studied in three different districts (center of the city, 
Rosengard, and Oxie). In the center of the city most fami¬ 
lies live in older, mainly well-maintained apartment 
houses. Rosengard is a modem crowded tenement house 
district built in the 1960s and 1970s. Ode is a modem 
crowded villa suburb outside MalmO built in the later 
1970s. The children living in Oxie had the highest cumula¬ 
tive incidence rate. At the end of the observation period of 
5 yean, about 65% of the children had had at least one 
episode of acute otitis media with effusion. The corre¬ 
sponding figures for the children living in Bosenglrd and 
in the center of the dty were about 55 % and 45 %, respec¬ 
tively. The differences among the districts were significant 

(p<.001), 

In order to study the importance of day-care type and 
the importance of age at first episode to the total number 
of episodes per child, 2,978 children were followed during 
their first 4 years of life. The children were bom from 
1977 to 1979 and had been registered for at least one 
episode of acute otitis media. Among children attending 
public day-care centers for the first time before the age of 
2 years, 8% were registered for six or more episodes of 
acute otitis media during their first 4 years of life. In 
children attending public day-care centers for the first 
time between the ages of 2 and 3 years, 5% had six or 
more episodes of acute otitis media during the correspond¬ 
ing time. For children cared for at home or privately dur¬ 
ing their first 4 yean of life, 3 % were registered for six or 
more episodes of acute otitis media. The difference be¬ 
tween the groups was statistically significant (p< .001). 

Table 7 shows the age at the first episode of acute otitis 
media In relation to the total number of episodes per child 
during the first 4 yean of life. Forty-five percent of the 
children had only one episode, while 0% were registered 
for six or more episodes. Among 1,055 children having 
their first episode of acute otitis media before the age of 1 
year, 12% were registered for six or more episodes. The 


corresponding figure among 942 children having their first 
episode after the age of 2 yean was 0.5%. The difference 
between the groups was significant (p< .001). 

The study of the medical records of 504 children from 
the otolaryngology and pediatric departments showed 
that the otitis-prone children were registered for a mean 
number of 39 ambulatory visits per child during their first 
4 yean of life, as compared to 9 visit* per child in the con¬ 
trol group. 

In the otitis-prone group myringotomy was performed 
at least once in 67 % of the children. Fifty-two percent had 
tympanostomy tubes inserted and 19% had undergone 
adenoidectomy. The corresponding figures from the con¬ 
trol group were myringotomy, 13%; tympanostomy 
tubes, 0%; and adenoidectomy, 0%, 

The occurrence of other diseases diagnosed in the chil¬ 
dren showed that in the otitis-prone poup, S3 % had been 
found to have bronchopulmonary diseases at least once, 
44% htfd been treated for gastrointestinal diseases, and 
36 % had been found to have allergic symptoms or diseases 
at least once. The corresponding figures for the control 
group were bronchopulmonary diseases, 32%; gastroin¬ 
testinal diseases, 33% ; and allergic symptoms or diseases, 
17 %. The difference between the two groups was statisti¬ 
cally significant (p< .001). 

CONCLUSIONS 

The incidence rate of acute otitis media was highest in 
1-year-old boys. At the age of 3 yean, about 50% of ail 
children in MalmO had had at least one diagnosed episode 
of acute otitis media. At the age of 7 years, the corre¬ 
sponding figures were 65% to 70%. 

The incidence of acute otitis media was found to vary 
among children living in different districts and in different 
types of housing in the city. Children attending public 
day-care center* early in life were more prone to recurrent 
episodes of acute otitis media than those attending public 
day-care at later ages, or those children cared for at home 
or in private care. 

Children having their first episode of acute otitis media 
before the age of 1 year run a greater risk of being otitis- 
prone than those having their first episode after the age of 
1 year. Children with recurrent episodes of acute otitis 
media early in life also seem to be more prone than other 
children to other kinds of diseases, le, bronchopulmonary, 
gastrointestinal, and allergic diseases. 

It is important to detect and recognise otitis-prone 
children as early as possible In order to be able to offer 
them treatment and long-range control. 


ESTIMATING THE RISK OF ACUTE OTITIS MEDIA AMONG URBAN CHILDREN 


JUHANI PUKANDER, MD; MARKKU SlPItA, MD; MaTTI KATAJA, PhD; PEKXA KARMA, MD 


Acute otitis media is an increasingly important health 
problem among the pediatric population. Only a few chil¬ 
dren escape acute otitis media during their childhood 
days.*’ Many factors may affect the liability of a small 
child to oontract acute otitis media. These factors are un¬ 


dergoing continuous change along with changes in the 
way of living and behavior of the entire society. One of the 
most prevalent changes is the arrangement of day-care for 
children, because increasingly both parents are working 
outside the home.** 

NOTICE 
This material may be 
protected by copyright 
tow (Title 17 U.S. Code), 
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TABLE 6. STEPWISE MULTIVARIANT ANALYSIS OF INTERRELATED POWER FUNCTION OF VARIABLES A FFEC T I NC 

OCCURRENCE OF AOM AMONG L294 CHILDREN 

Correlation Coefficient (r) of SeporoU 
B..I __ , 1 — u/i.l Vrtofcte Occurrence 


Attending day-care center 

Sibling*) with AOM attacks during follow-up 

Attending family day-care 

Type of bousing 

Smoking of parent(s) 

Mother's respiratory infections be f ore follow-up 
Birth weight 

Father's respiratory infections before follow-up 
Nighttime bottle in supine position 
Floor area per person at home 

Viral respiratory infections and tonsillitis of sibtingfs) 
during follow-up 

Socioeco n omic status 
Pets 

Allergy of parent(s) 

Breast-feeding 

Indoor humidification 

Sex (boys bad more AOM attacks) 

Allergy of child 

Respiratory infections of parent(s) during follow-up 
Place of residence 
No. of siblings 

Positive otitis history of parent(s) 

AOM — acute otitis media. 

•p<.001 

tp<.05. 

ip<-01 _ 


Rank of Importance Along Wtth- ~ . TT , T " 

Minimum No. of AOM Attacks Children With of 


Least 1 AOM 
Attack (no fyes) 


0.123* 

-0.030 

-0.0931 

-0.015 

0.024 

0.0688 

0.015 

o.oeir 

0.0931 


Total No . of AOM 
Attacks per Child 

0.263* 

0.142* 

-0.009 


0.079T 

-0.050 

-0.023 

0.004 

-0.015 

0.0671 

0.076T 

0.062 

0.053 


In addition to human suffering, recurrent otitis attach 
with effusion inside the middle ear impair the child's hear¬ 
ing ability at an age that is critical for the acquisition of 
linguistic skills. Children who have had prolonged middle 
ear effusion have shown depressed scores on intelligence 
tests, impaired development of speech and language, and 
poor performance in school.** The preventive procedures 
for this common and harmful illness are by no means com¬ 
posed only of medical aspects. Social and health educa¬ 
tional factors play a very important role, too. That is why 
we are trying to analyze the combined risk of acute otitis 
media with a multivariant forecasting model. 

The pre s ent analysis comprised a cohort of 1,294 chil¬ 
dren followed from the age of 7 months to the age of 2 
years. Relevant epidemiologic data were collected during 
their regular checkup visits at child health-care centers, 
and their ears were examined and disorders were treated 
in specific study clinics. 

A forecasting model for calculating the interrelative im¬ 
portance of given risk indicators was developed.** This 
mathematic method, ie, to find the best forecasting model 
In the Bayesian sense, follows the idea of stepwise multiple 
regression analysis, searches through all variable listed, 
and selects one by one the variable improving the model 
most, or at least affecting it with the fewest drawbacks if 
not improving it. The worth of the model is measured by 


the sum of false negatives and false positive. The mini¬ 
mum of this sum builds the optimum of the model. The 
variable In this list above this optimum affect the risk, 
with the rest of the variable being no longer useful In this 
forecasting model. In other words, the Bayesian approach 
reveals the variable containing any noticeable influence 
on the occurrence of acute otitis media. In our hands this 
model gave a correct classification In 85% to 71 % of the 
case; the higher the percentage, the higher the number of 
recurrent attacks per child. 

Of the 2 2 variable studied, 12 to 15 were found to af¬ 
fect the combined risk of contracting one or more attacks 
of acute otitis media. The rank of importance of these 22 
variable U shown In Table 8, indicating the interrelated 
power function of different variable in contracting acute 
otitis media. 

The overwhelmingly highest risk indicator was day-care 
outside the study child’s own home, regardless of how 
many recurrent attach of acute otitis media were in¬ 
cluded In the analyse. However, this risk Indicator be¬ 
came more important along with the Increased number of 
recurrent attacks. Acute otitis media currently is preceded 
very often by upper respiratory tract infections.” and such 
infections tend to spread more easily the higher the popu¬ 
lation density. Day-care nurseries create a favorable en¬ 
vironment for respiratory viruses to spread/ 1 with acute 
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otitis media as a sequela. Next In the risk indicator list 
came the number of attach of acute otitis media among 
siblings, most probably because of increased exposure of a 
baby to infections brought in from outside the home; this 
was especially true with recurrent attacks. The same phe¬ 
nomenon can be seen with the type of housing, also/* The 
bigger the house with very many families living there, le, 
apartment buildings, the higher the concentration of virus 
particles in the air inhaled by a baby. 

Passive smoking is quite newly observed as a risk factor” 
for acute otitis media, although there are contradictory re¬ 
ports on this point.* 1 *” Out results showed that the; 
mother's smoking seemed to increase most the risk to the - 
baby of contracting acute otitis media and especially of 
contracting recurrent attacks! The number of smoking 
mothers in Finland is fortunately low, but on die other 


hand^ because of this, information is sparse, and very 
definitive conclusions could not be drawn in this study, 
^e protective effect of prolonged breast-feeding against 
/ 4 respiratory Infections is well known/ 4 whereas data on its 
protective effect against acute otitis media are, however, 

' now accumulating/* Our patients seemed to enjoy some 
/ protection against acute otitis media, but only during the 
, first 12 months of life, ie, during breast-feeding time. 
Breast-feeding babies Is becoming more fashionable again 
after a period of underrating this natural way of nourish¬ 
ment/* so future studies will reveal the optimal length of 
this "therapy/ 

In conclusion, this study suggests that the best place for 
a small child during the first years of life is in his own ; 
piousi^vhere the mother breast-feeds him and does not ■ 


CURRENT STATUS OF OTITIS MEDIA IN THE AMERICAN INDIAN POPULATION 


Joseph L. Stewart, PhD 

The opinions expres se d in this paper are those of the author and do not necessarily reflect the views of the Indian Health Service. US Public 
Health Service. 


Incidence and prevalence determinations for a given 
disease typically involve specific research designs for those 
purposes. In the Indian Health Service (IHS), where re¬ 
sources for research are lacldng, it is usually necessary to 
make prevalence estimates inferential!y from assessing 
hospital records. The data in this report are based upon 
the number of visits for acute and chronic otitis media, 
with individual patients unspecified* and analyses of actu¬ 
al patient counts. 

Otitis media was first listed in the IHS as a reportable 
disease in 1962. It has been no lower than the second 
highest in annually reported visits since that time, even 
though a special program was begun in 1970 to provide for 
the remediation and control of otitis media in American 
Indian and Alaska Native communities throughout the 
United States. 

Over the 15 yean of the otitis media program's existence 
(Table 9); hospital visits for acute and chronic otitis media 
have increased by 44 %. During the same time the patient 
population has Increased by 49 %. The ratio of first visits 
to revisits changed over the first 10 years. For acute otitis 
media, the first visit to revisit ratio has changed from 62 % 
to 54 % for the first visit only. For chronic otitis media, the 
ratio has been more constant, from 32% to 36% for the 
first visit only. These data Indicate Increased awareness for 
follow-up for acute otitis media and lea concern for fol¬ 
low-up for chronic otitis media. These findings, and all 
others not otherwise referenced, are from Internal reports 
compiled by the IHS (Table 9). 

An observation of particular interest In Table 9 is the 
consistency in the number of diagnoses of acute versus 
chronic otitis media hi spite of the absence of IHS-wide 
criteria for defining acute and chronic disease. In general, 
the diagnosis of the physician is tabulated as recorded. In 
his assessment of patient care records, Toubbeh” found 
that in Alaska, Montana, and southern Arizona there was 
a high consistency in the diagnoses of chronic disease based 
upon presence of perforation, duration of the episode, and 


time between episodes. In Alaska, where 26.9% of the di¬ 
agnoses were termed chronic otitis media, 1.1% showed 
perforation; In Montana, 9.5% cases were dlagnood 
chronic, with 0.8% showing perforation; in southern Ari¬ 
zona, 10.1 % were diagnosed chronic, with 0.4% showing 
perforation. The consistency in diagnoses over time in 
Table 9 is noteworthy considering the IMS physician turn¬ 
over rate and the wide variety of medical backgrounds of 
those making the diagnoses. 

Evaluation of hospital records over the years of the pro¬ 
gram’s existence shows three variables — sex, age, and 
blood quantum — to be particularly significant in making 
inferences about the natural history of otitis media. 


TABLE 9 NUMBER OF OUTPATIENT VISITS FOR ACUTE 
AND CHRONIC OTITIS MEDIA, FISCAL YEARS 
_1971 TO 1965_ 


Acute Chronic 

Otitis Media Otitii Media 


Fiscal 

Year 

No. oj 
Visits 

% 

No. of 
Visits 

% 

Toft 

1985 

135,941 

72.7 

51,126 

27 3 

167.067 

1984 

129,022 

71.7 

50,731 

28.3 

179.753 

1983 

120,330 

70.7 

49,851 

29.3 

170.181 

1962 

106,561 

66.6 

47,029 

30.2 

155.590 

1961 

97,415 

65.6 

51,121 

34 4 

148,536 

I960 

90,406 

70.0 

38,668 

30.0 

129,076 

1979 

87,965 

71.1 

35,539 

28.8 

123,504 

1976 

95.662 

81.5 

21,671 

18.5 

117.363 

1977 

83,787 

80.2 

20.651 

19.8 

104,438 

1976 

81,126 

79.5 

20,941 

20.5 

102.067 

1975 

76,889 

775 

22,364 

22.5 

99.233 

1974 

74,915 

78.3 

20.717 

21.7 

95,632 

1973 

80,506 

79.0 

21.382 

£1.0 

101.890 

1972 

74,107 

77.7 

21.312 

23.3 

95.419 

1971 

60,486 

73.6 

21,723 

26.4 

82JD9 


From Program SutUtict Branch. Indian Haaltb Sarvtot. Public Health 
Service. Department ol Health and Human Ssrvkm, BocfcvUU. Md. 
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Strachan, D.P. "Impedance tympanometry and the home environment in 
seven-year-old children" The Journal of Laryngology and Otology 
104: 4—8, 1990 

ABSTRACT. The distribution of tympanogram types among 872 seven- 
year-old children from a random population sample was related to 
14 features of the home environment reported by parents in a 
questionnaire. Parental smoking was an important determinant of 
middle ear underpressure and effusion, and accounted for much of 
the associations observed with dampness, crowding and rented 
accommodation. Gas cooking was associated with a higher prevalence 
of effusion, but a lower prevalence of underpressure: this may 
deserve further study. 

After adjustment for seasonal variation, tenure and household 
smokers, the weekly mean temperature in the bedrooms of 34 children 
with Type B tympanograms was 18.2'C compared to 17.9*C for 190 
children with Type A tympanograms. The equivalent figures for 
bedroom relative humidity were 51.8 per cent and 52.7 per cent. 
It is unlikely that heating or ventilation of the home is an 
important determinant of middle ear effusion and underpressure in 
this age-group. 
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Impedance tympanometry and the home environment in 
seven-year-old children 

David P. Strachan. M.Sc.. M.R.C.P. (Edinburgh) 


Abstract 

The distribution of tympanogram types among 872 seven-year-old children from a random population 
sample was related to 14 features of the home environment reported by parents in a questionnaire. Parental 
smoking was an important determinant of middle ear underpressure and effusion .jind accounted for much 
of the associations observed with dampness, crowding and rented accommodation! Gas cooking was associ¬ 
ated with a higher prevalence of effusion, but a lower prevalence of underpressure: this may deserve 
further study. 

After adjustment for seasonal variation, tenure and household smokers, the weekly mean temperature 
in the bedrooms of 34 children with Type B tympanograms was 18.2°C. compared to l7.9°Cfor 190 children 
with Type A tympanograms. The equivalent figures for bedroom relative humidity were 51.8 per cent and 
52 7 per cent. It is unlikely that heating or ventilation of the home is an important determinant of middle car 
effusion and underpressure in this age-group. 


Introduction 

(jitde h known about the aetiology of middle ear etfu^ 
apioo (Black 1985a). although evidence h accumulating^ 
tof a substantial risk from passive exposure to tobacco 

Wioke (Kraemeref aL. 1983. Black. 1985b; Hinton and 
Buckley. 1988; Strachan ft aL . 1989). Studies in pre¬ 
school children have reported upon the relationship 
between middle ear disease and conditions in day care 
centres (Iversen etal:, 1985) and in the home (Birch and 
Elbrond. I987)i but no similar information has been 
published for children of school age. Although the over¬ 
all prevalence of middle ear effusion is lower in older 
children, persistent effusions present a considerable 
burden to hospital services, and rales of surgery for glue 
ear are greatest in the five-seven vear age group (Black. 
I984)i 

The relationship between indoor air quality and res¬ 
piratory disease in children has been extensively investi¬ 
gated using symptoms and ventilatory function as 
outcome variables. Particular areas of concern are poss¬ 
ible hazards from suspended particulates due to parental 
smoking or household fires, nitrogen dioxide derived 
from unvented gas or paraffin appliances, and aero- 
allergens, such as mould spores or faeces of house dust 
mites;'both of which tend to be more prevalent in damp 
houses (Samet etal., 1987, 1988). 

Tympanometric abnormalities are highly sensitive to 
frequent or persistent upper respiratory infections (Tos 
et al 1979). and may therefore be a useful indicator of 
more general respiratory effects due to indoor air pol¬ 
lution. This paper explores the relationship between 
tympanometric findings and the home environment 
among seven-year-old children participating in a survey 

Accepted for publication; 7 September. 1989. 


of the effect of damp housing upon respiratory disease 
(Strachan, 1988: Strachan and Sanders. 1989) 

Methods 

Sample selection 

All children in their third (P3) year at a random 
sample of one in three primary schools within the Edin¬ 
burgh city boundary were chosen. These children were 
aged 6$ to 7| years in September 1986. 

In the last week of November 1986: a postal question 
naire was sent to their parents, enquiring about respir¬ 
atory symptoms in the child and conditions in the home, 
and including a form of consent to the remainder of the 
study Children absent at the time of the launch were 
given a questionnaire on their return, and parents who 
had not responded after ten days were contacted by let¬ 
ter or telephone to maximize the number of replies. The 
parents of 1095 children received a questionnaire and 
usable replies were obtained from 1012 (92 per cent) 

Written consent to further tests was obtained for 941 
children (86 per cent of the target sample). Twenty of 
these children left school before examinationi and two 
of the smallest schools (accounting for a further 20 chil¬ 
dren) were used for pilot studies of the respiratory exam¬ 
ination protocol. The number of children eligible for 
inclusion in the clinical survey was therefore 901 (82 per 
cent of the target sample). 892 (99 per cent) of whom 
were eventually examined. 

Ethical approval was obtained from, the Paediatric/ 
Reproductive Medicine Ethics of Medical Research 
Sub-Committee of the Lothian Health Board and from 
the Research Committee of the Department of Edu¬ 
cation. Lothian Regional Council. 
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Impedance tympanometry 

Children were tested at school by the author during 
the period January to June 1987. Middle ear pressure, 
compliance, and the relative gradient of the tympa- 
nometric curve were measured on both ears using a 
Microlab Earscan* configured for impedance measure¬ 
ments (Micro Audiometries. Port Orange, Florida. 
USA). This uses a probe tone of 226 Hz at 85 dB and 
sweeps from +200 to -312 daPa at 100 daPa/sec Sub¬ 
jects were asked to swallow a sip of water immediately 
prior to the measurement, to ensure that patent eus- 
tachian tubes would be ventilated. Tympanogram types 
were defined on the basis of the modified Jerger classifi¬ 
cation proposed and validated bv Fiellau-Nikolasen 
(1983): 


Tvpc 

A 

Cl 

c: 

B 


MEPtdaPa) 
*:tHMd —9V.9 
- 1(NI in — IV9.9 
~:ntno —312 
No peak 


Gradient Interpretation 

>10% Normal tympanogram 

>10% Mild underpressure 

>10% Severe underpressure 

< 10% Middle car effusion 


The tympanogram type from the more abnormal ear 
of each child was used in the analysis. This permitted the 
inclusion of 23 children with satisfactory results from 
only one ear. 


Monitoring of bedroom temperature and relative 
humidity 

During the period January to April 1987. an attempt 
was made to visit the homes of 377 children, comprising 
allHhose in eight schools, those in the top quintile of the 
estimated bedroom humidity distribution (as described 
in detail h\ Strachan and Sanders. 1989) and the remain¬ 
der of the homes reported to be affected by dampness or 
mould growth. 

In each home, the temperature and relative humidity 
of the child's bedroom were monitored for seven days by 
thermohygrograph (Casella Ltdl London. UK) This 
instrument measures temperature by bimetallic strip 
and humidity by changes in the length of a treated 
human hair, and both are charted on a slowly moving 
drum The thermohvgrographs were installed in a 
position between three and six feet high and out of direct 
sunlight . On completion of the recording, their calibra¬ 
tion was checked by a spot measurement of wet and dry 
bulb temperature using an aspirated psychrometer. The 
relative humidity was calculated from the wet and dry 
bulb thermometer readings using standard formulae 
(British Standards Institution. 1965). 

Thermohygrograph chans were digitized for com¬ 
puter analysis and mean weekly values for temperature 
and relative humidity were calculated. Measurements 
were taken in 330 homes, of which 307 were usable in 
this analysis (81 percent of the target sample). Technical 
problems with the instruments, including interference 
by the child or their siblings, accounted for most of the 
unusable recordings. 

Relative humidity is a function of both vapour pres¬ 
sure (which reflects absolute humidity) and temperature 
(which determines the saturation vapour pressure at 
whichi condensation will occur). The relationship 
between indoor relative humidify and outdoor condi¬ 
tions is complex, depending upon the respective temper¬ 


atures and vapour pressures. Thus, in well-heated 
bedrooms relative humidity was lower in colder 
weather, reflecting the lower outdoor vapour pressure 
usually found during the winter. However, in poorly- 
heated bedrooms the relative humidity was higher 
during the winter, because it was determined by the 
indoor temperature which varied to a greater extent with 
external conditions. Weekly mean indoor temperature 
and relative humidity measurements were adjusted for 
external climatic variations, as described in detail else¬ 
where (Strachan and Sanders. 1989). 


Statistical analysis 

Preliminary analyses were performed using Statistical 
Analysis System (SAS Institute Inc. 1985). The effect of 
housing conditions upon the distribution of tympano¬ 
gram types was determined for 14 characteristics of the 
home environment reported in the questionnaire: ten¬ 
ure. number of persons per room, number of smokers in 
the household, use of gas for cooking, use of a coal fire, 
bottled gas appliance, paraffln heater, wood stove, pres¬ 
ence of damp patches on walls, patches of mould or fun¬ 
gus. and the following characteristics of the child's 
bedroom during the winter months: number of children 
sleeping in the room, heat at night, heat during the day. 
and window left open at night. Most of the findings were 
negative, and results are presented in full only for seven 
variables for which an aetiological role in upper respir¬ 
atory disease has been suggested by other studies. 
Trends in prevalence of Type B tympanograms across 2 
x k contingency tables were assessed by the y : statistic 
proposed by Mantel (1963) 

The effect of housing conditions was investigated 
further by multiple logistic regression analysis, using the 
GLUM statistical package (Baker and fielder 1978). 
Middle ear effusion (Type B tympanogram);uas treated 
as the outcome variable, and those with Type A or Type 
C tympanograms as the comparison group. Housing ten¬ 
ure. domestic crowding (more than one person per 
room), gas cooking and dampness were treated as 
dichotomous explanatory variables, and the number of 
smokers in the household was included as a factor with 
three levels: none, one. two or more. 


Results 

Tympanometric data for the more abnormal ear of 872 
children (98 per cent of those tested) were available for 
analysis Overall, there were 546 Type A. 149 Type Cl . 
95 Type C2 and 82 Type B tympanograms. Twenty-six of 
the 82 children with a flat tympanogram in one ear had a 
flat tympanogram in the other. 

Table 1 shows the distribution of tympanogram type 
by housing conditions, as reported in the postal ques¬ 
tionnaire. Missing questionnaire data slightly reduced 
the numbers available for analysis by each housing vari¬ 
able. Middle ear pressure was lower among children 
from rented or crowded homes and from families with 
two or more smokers.' Domestic fuels, dampness and 
mould growth had small or inconsistent effects upon the 
prevalence of underpressure (Types B and C combined), 
although Type B tympanograms were more common in 
all the exposed* categories. 
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TABLE li 

Prevalence (%1 of middle tar effusion and underpressure in the more abnormal ear by reported housing conditions 


More negative middle ear pressure tdaPa) 




+ 100 
to -100 
(Type A) 

-200 
to -100 
(Type Cl) 

-300 
io -200 
(Type C2) 

Negative 
no peak 
(Type Bl 

Tenure 

own 

64 6 096) 

16.3 000) 

10 6(65) 

8 5 (52) 


rent 

57.g(|47) 

18.5 (47) 

11.8 (30 ) 

11 8(301 

Persons per room 

<1.0 

64.2 (IB7) 

15.5 (45) 

12 7 (37) 

7bi22) 

1-1.5 

62.0(268) 

19 0(82) 

8 6(37) 

10 4 (45) 


1.5* 

59.8(65) 

13 9(151 

14 8 06) 

M l 02) 

Smokers in household 

0 

63 9(2921 

17.3 (79) 

10 7(49) 

8 l (37) 


1 

63.3(169) 

16.5(44) 

109(29) 

9 4 ( 25 ) 



56.4 (79) 

17.1 (24) 

12.107) 

14 3 CO) 

Gas cooker 

no 

60.5(221) 

21-1(77) 

11.0(40) 

7.4 (27) 

yes 

64.1 (320) 

14.2(71) 

10 6(53) 

ll 0 (55) 

Coal fire 

no 

63.1(511) 

16 9 037) 

10.6(86) 

9 4 (76) 

yes 

59.3 (32) 

16.7(9) 

13.0(7) 

11 1 (61 

Dampness on walls 

no 

62 9(462) 

17.7(130) 

10 8(79) 

8 6(63) 

yes 

60.0(78) 

138 08) 

12.306) 

13 808) 

Mould growth 

no 

62 7(492) 

17 4 (137) 

11 0(86) 

89(70) 

yes 

62.0(49) 

13 9 01) 

11 4(9) 

12 -110) 

Number of children in parentheses. 


ffcc most matted difference in the prevalence of Type 
tympanograms was between hornet without smoken 
mad those ia which two or more adults smoked rig am - 
tos‘; ‘Overall, the trend of increasing prevalence wi«h > 
jncreasing number of smokers in the household was sag*7 
4tfcam<-(X : *4.15* df*l. p<0.05). The difference 
between owned and rented homes (x : * 1 95. df« 1. 
p>O.IO) and the trend of increasing prevalence of fiat 
tympanograms with increasing housing density 
iX m 1.77. df«l. p>0.10) could readily have occurred 
by chance. The prevalence of effusion was somewhat 
greater in the homes with damp patches on the walls 
(X : * 3.01. df*l. 0.05<p<0 10). 

There was also an excess of effusions in the homes 
with gas cooking (x*' * 2.81. 0.05<p<0.10). although 
the prevalence of underpressure was lower in this group. 
The number of children exposed to other sources of 
nitrogen dioxide in the home was small, but in each 
group the prevalence of Type B tympanograms was 
higher than among unexposed children: 11.3 per cent 
(7/62) for those exposed to bottled gas stoves, and 18.2 
per cent (4/22) for children in homes with paraffin 
heaters. 

In contrast to the effect of passive smoke exposure on 
the prevalence of middle ear effusion, the prevalence of 
pain or discharge ia the ear over the past year differed 
little between non-smoking homes (23.5 per cent), 
homes with one smoker (25.3 per cent) and .homes with 
two or more smokers (24.4 per cent). The corresponding 
proportions of children reported to have had tonsils or 
adenoids removed were 11.6, 14 and 12.1 per cent 
respectively. The prevalences of recent ear trouble and 
tonsillectomy or adenoidectomy varied little with re¬ 
spect to housing tenure, the use of gas for cooking, or the 
presence of dampness in the home (Strachan. 1988). 

wRk prevalence Of parental noting (parttadarty bdlh 
|tuu —nfciiqj was higher in rented or crowd e d 
tome*. Md tf tomes affected by dampness or mouUf 
opowth> When adjusted by multiple logistic regression 
for the effects of housing tenure. domestic crowding, gas 
cooking and damp walls, the excess of Type B tympa¬ 


nograms among children from homes with one smoker 
in the household (compared to none) was negligible 
(odds ratio 1.04. 95 per cent confidence interval 0.56- 
1.78). The effect of two or more smokers remained sib- 
manual, although of borderline significance when oom- 
"frared to non-smoking households < odds ratio 1.80. 95 
per cent Cl 0.96-3.40). The odds ratio estimates for 
Type B tympanograms, independent of parental smok¬ 
ing and other factors, were 1.28 (0.73-2.21) for rented 
housing, 1 05 (0.70-1.57) for domestic crowding (more 
than one person per room) and 1.38 (0.73-2.59) for 
damp patches on walls. The association of gas cooking 
with middle ear effusion was not confounded to any 
great extent by these factors, the adjusted odds ratio for 
homes with gas cooking being 1.40 (0 90-2.18). 

The effect of indoor air quality was explored in more 
detail among the 307 children with tympanometric data 
whose homes had been visited in the thermohygrograph 
survey. Table II shows the mean temperature and rela¬ 
tive humidity, adjusted for climatic variation, in groups 
defined by rympanogram type. There was little overall 
heterogeneity, and no evidence of a significant trend in 
bedroom temperature or humidity with degree of tym¬ 
panometric abnormality. Further adjustment for hous¬ 
ing tenure and the number of smokers in the household 
made Uttle difference to these results (Table U) The 
mean temperature or relative humidity in each group 
might be misleading if the relationship between indoor 
conditions and middle ear disease were U-shaped, 
rather than linear. However, inspection of the spread of 
readinp within each tympanogram group did not sug¬ 
gest that tympanometric abnormalities were more or 
less common at each extreme of the temperature or rela¬ 
tive humidity distributions 


DUcuasfcm 

fThis study has epafina 11 rf tbe importance parental 
fMrokingasa mk factor for middle ear effusion, as dfcs- 
mmmdm deuilcbewfcere(Strachan etaL, I9t9). Of the 
wmMm mg factors snutori, gas cooking emerged aa the • 
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TABLE II 

Mean adjusted weekly mean bedroom temperature and relative 
humidity by tympa nogram type 


Tvmpanogram tvpes 

F statistics* 

A Cl C2 B 

ANOVA 

trend 

As measured 

Temperature CC) 17.87 17.27 17.72 18.18 

2.09 

0.07 

Relative humidity {%) 52.70 54.99 51 93 51 99 

2 18 

0.23 

Adjusted for tenure and number of smokers: 
Temperature CC) 17.88 17.32 17.76 18 19 

1 95 

0.20 

Relative humidity <%) 52.73 54 95 51.90 51.84 

Number of children 190 59 33 34 

2 19 

0.25 


•Tests for heterogeneity (ANOVA) have 3 and 303 df AH are 
p>0 05 

Tests for trend have 1 and 305 df: AH arc p>0.10. 


m WWintie stremge^'lwdeperideiit^litkmshlp fgJ 
ear effusion, Although it was quite likely tlutt ihft* 
Mociaiion could have occurred by chance The excess 
of middle ear effusions among children with unvented 
gas or paraffin appliances in the home was consistent 
with a hazard due to nitrogen dioxide exposure, 
although the overall prevalence of middle ear under* 
pressure was lower in the children from homes with gas 
cookers. Such a discrepancy suggests chance variation 
rather than a causal relationship. This is the first report 
upon: the association between gas cooking and middle 
ear disease, but Black (1985b) described a significant 
excess of cases attending for glue ear surgery among chil¬ 
dren from homes with open gas fires or paraffin heaters, 
which was attributable to confounding by parental 
smoking and birthplace. The present results should be 
regarded as a stimulus to further studies, rather than 
conclusive evidence for or against an environmental 
health hazard. Such studies may need to be large, or to 
use direct measures of pollutant levels, since a simple 
dichotomy between gas and other cooking fuel is a rela¬ 
tively crude indicator of personal nitrogen dioxide expo¬ 
sure (Ogston et ai., 1985)i 

These results do not suggest that the temperature on 
humidity of the home environment is an important 1 / 
determinant of middle ear effusion in children ol 
primary’ school age J However, because the study was 
based upon children attending school, the proportion of 
their time spent in the home was less than for younger 
children. Caution is required in extrapolating these con¬ 
clusions to other age-groups. Birch and Elbrond (1987) 
found that both minimal and copious ventilation 
through windows were associated with fewer Type B 
tympanograms in children aged 0-6 years but no direct 
measurements of indoor air conditions were obtained, 
fading* mett based «fon «m*U watben m ggch 
mtrprtt because copwwvau 
^dj i i na wa* a*^)aatcd A ^tb heavy ^pjung in 
Momc. % 

Both high and low ambient relative humidity have 
been proposed as factors promoting the spread of viral 
respiratory infections in droplet spray (Lester. 1948: 
Kingdom. I960; Buckland and Tyrell. 1962). The lack of 
any relationship of tympanometric findings to ambient 
humidity in the child's bedroom does not suggest that 
domestic humidity is a significant factor in the transmis¬ 
sion or infeciivity of such infections. In this age-group. 
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however, much of the transmission by droplet spray may 
be expected to occur at school. 

Spot measures of relative humidity at the time of 
examination revealed much drier conditions in schools 
than in children's bedrooms, with relative humidity 
generally below 40 per cent . A review of controlled stud¬ 
ies of humidification in working environments by Green 
(1984) suggested that the incidence of upper respiratory 
illnesses in adults is reduced if humidity is raised above 
this level, perhaps because drying and cracking of the 
nasal mucosa reduces host resistance. It is therefore 
possible that indoor atmospheric conditions at school 
were influential in determining the prevalence of middle 
ear effusion in these childrem despite the lack of correla¬ 
tion between bedroom conditions and tympanometric 
findings. However. Iversen et al. (1985) found no 
relationship between middle ear effusion in younger 
children and the temperature, relative humidity or car¬ 
bon dioxide concentration in their day centre. A similar 
investigation among children of early primary school age 
would be useful Indeed, all studies exploring the respir¬ 
atory effects of indoor air quality might consider the 
objective and sensitive technique of impedance tympa¬ 
nometry for inclusion alongside more conventional 
disease outcomes. 
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In this case-control study, the authors investigated the possible 
relationship between home exposures to various indoor air 
substances and the incidence of acute otitis media and asthma in 
children. The authors reported that most of the "pollutant sources" 
assessed in the study were not associated with disease. For 
example, they reported that formaldehyde, renovations (a surrogate 
measure for dust exposure), and gas cooking (a surrogate measure 
of N02 exposure) were not significant predictors of disease in 
this study. The authors conclude that "this study confirm[s] the 
previously reported association between childhood asthma and 
exposure to pets and maternal smoking." Although the authors 
report that the study results suggest an association between otitis 
media and the use of woodburning stoves, they report that they 
were "unable to confirm the association between smoking and otitis" 
that has been "reported by others." 
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This case-control study investigated the possible 
association between home environmental air pollu¬ 
tants and their effect on otitis media and asthma in 
children. Patients with physician-diagnosed otitis 
(n = I25 t 749b response), with asthma <n~137, 80% re¬ 
sponse), and controls (n = 237, 72% response) from a 
private pediatric practice seen between October 1986 
and May 1987 were studied. A questionnaire inquired 
about housing characteristics (i.e., age, insulation* 
heating system) and sources of indoor air pollution 
such as cigarette smoking, use of woodbuming 
stoves, household pets, etc. Analysis of the responses 
confirmed previous findings of significant relation¬ 
ships between maternal smoking (P~.021), and the 
mafeenee of pets (P = .034) and the occurrence of asth- 
nyjrA newly reported relationship between exposure 
to woodburning stoves and the occurrence of otitis 
(Pc. 05) was reported. This implicates yet another 
risk factor (wood burning) in the etiology of otitis 
media. 

INTRODUCTION 

Over the last 20 years there has been increasing 
evidence implicating indoor air pollutants in either 
the etiology or perpetuation of respiratory disease in 
children. 1 Since the rise of heating costs in the early 
1970s, numerous changes have occurred in the home 
building industry to conserve fuel. Energy efficiency 
and home insulation became priorities and little at¬ 
tention was paid to the effects of decreased air circula¬ 
tion and the entrapment and recirculation of indoor 
gases and particulate matter. At the same time, wood 
has become a more popular source of heat, especially 
in rural America. 2 

High concentrations of particulate matter occur 
as a result of indoor or outdoor wood combustion . 2 ” 4 
Woodbuming stoves produce particulate matter that 
circulates along with measurable levels of formal¬ 
dehyde and combustion by-products. Well-insulated 
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homes (air tight) have been shown to have had as 
much as a ten-fold decrease in the air circulated per 
hour. 5 - 6 Recent findings of increased levels of natu¬ 
rally occurring radon gas in insulated homes attest to 
the fact that, in air-tight houses, particulate matter 
(radon) is concentrated rather than dispersed 
through air circulation. 5 

Several studies have reputed a positive associa¬ 
tion between levels of air pollutants and respiratory 
illness. 1 - 7 Sources of respirable contaminants in¬ 
clude: urea formaldehyde, foam insulation, particle 
board, plywood, new furniture, carpeting, cosmetics, 
deodorants, and hair sprays. In addition, cigarette 
smoke, cooking oil, gas ranges (N0 2 ), wood stoves, and 
kerosene space heaters all contribute to indoor air 
pollution. 7 - 0 Mainstream or passive smoking (inhaled 
by the smoker) and sidestream smoke (from the burn¬ 
ing cigarette itself) have been extensively implicated 
in the exacerbation of asthma and found to adversely 
affect pulmonary development and pulmonary func¬ 
tion. 8 Numerous articles implicate exposure of chil¬ 
dren to environmental tobacco smoke as a cause of 
respiratory symptoms, 8 including adverse effects on 
middle ear effusions. 9 ^ 12 

The causal mechanism between pollutant expo¬ 
sure and manifestation of respiratory illness is com¬ 
plex. It is presumed that pollutants such as formal¬ 
dehyde, N0 2 , CO (the combustible by-products of 
cigarette smoke and wood burning) induce mucosal 
edema and increase mucous production and entrap¬ 
ment of the mucociliary apparatus to play a role in the 
disease process. To test the concept, a study was 
designed to investigate the relationship between ex¬ 
posure to indoor pollutant sources and the risk of 
presenting with otitis media or asthma in children. It 
was hypothesized that exposure to pollutants would 
be significantly greater among cases than controls, 
even after controlling for potential confoundters. 

METHODS AND MATERIALS 

The study employed a case-control design. Both cases 
and controls were identified from a roster of patients seen in 
a private pediatric medical practice of four pediatricians 
located in Spri.ngvi.lle, NY, a rural community located 35 
miles south of Buffalo, NY. Informed consent was obtained 
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TABLE I: 

Characteristics of Asthma Cases. Otitis Media Cases, and Controls. 



Asthma 
Cases 
(n - 137) 

Onus 
Cases 
|n - 125) 

Controls 
(h - 246) 

Age (years) 

6.26t 

4.1 Of 

3.11 

Mean (SD) 

4.22 

3.27 

2.92 

Age group (%) 

4 * years 

63.Q* 

4 5. If 

22.7 

2-3 years 

14.7 

18.6 

30.2 

<1 year 

21.6 

36.3 

47.1 

Sex (% male) 

62.r 

60.2 

48.4 

Premature at birth {% yes) 

18.It 

15.0 

8.0 

Breathing problems at 

birth (% yes) 

12.9* 

12.4* 

4.9 

Family history of otitis, 
sinusitis, asthma or 

allergies (% yes) 

80 2* 

73.5 

68.9 


'P< .05. 

1P< 01, 

Note: Distribution Dei ween each case group and controls tested by 
chi-square or one-way ANOVA. 


in ail cases. Both cases and controls were restricted to those 
who had been seen in the pediatric practice between October 
1986 and May 1987. It was the intent to have cases represent 
children who were ill with a specific disease in a specific 
time period compared to a gTOup of children not ill during 
the same period. Two case groups were identified for inclu¬ 
sion in this study: /. children with two or more office visits 
for separate episodes of otitis media and, 2. children hospi¬ 
talized with a diagnosis of asthma, as well as others who 
had two or more office visits for asthma. 

All diagnoses were made during the aforementioned 
time span and the diagnosis of acute otitis media was made 
by experienced attending pediatricians. Pneumatoscopy re¬ 
vealed an immobile tympanic membrane that appeared red, 
and was without normal architecture. Tympanometry was 
not done. 

Controls were randomly selected from a group of pa¬ 
tients seen for routine health maintenance, and who were 
without acute illness. They were seen in the office for well 
visits and did not present with an acute respiratory illness 
during the same period. 

A questionnaire designed to assess exposure to air 
pollutants was mailed to the parents of cases and controls. 
The questionnaire inquired about the type of household 
(single family, apartment, mobile), the age of the house, 
heating system, type of heating fuel used, as well as the type 
of cooking stove. The use of an air purifier or central air 
conditioning, the cigarette smoking habits of household 
members, and! the presence of household pets was also 
queried. In addition to the birth history, family history, and 
history of occurrence of illness, we asked about prematurity 
or breathing problems at birth, as well as family history of 
respiratory illbess. 

The initial questionnaire and one follow-up was mailed 
to the parents of children identified! as participants in this 
study. 

In the asthma gToup, 137 (80%) of 171 responded; in the 
otitis group 125 (74%) of 169 responded; and in the control! 
group, 246 (72%) of 342 responded. A total of 508 (74.5%)of 
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TABLE II. 

Household Characteristics and Exposures 
for Asthma Cases. Otitis Media Gases, and Controls, 


Household Characteristics 
and Exposures 

Asthma 
Cases 
|n - 137) 

Otitis 
Cases 
tn « 125) 

Controls 
(n - 246) 

Age of current home (< 10 Yrs) 

22.4 

27 9 

17.0 

Type of home: 

Single family 

72 4 

83.2 

76.9 

Mobile home 

10 3 

6.2 

9.8 

Home urea insulation 

5 2 

2.7 

1.8 

Formaldehyde products 

24.1 

31.0 

34.7 

New home siding during 
study period (% yes) 

4.3 

8 0 

9 0 

Wdodburnmg stove (% yes) 

29.3 

42.5* 

29.3 

Kerosene heater 

4.3 

6.2 

5.3 

Electric baseboard heat 

26.7 

15.0 

16.7 

Fireplace {% yes) 

25.9 

23.4 

20.0 

Use humidifier (% yes) 

53.4t 

41.6 

36.9 

Use air purifier {% yes) 

8.6 

3.5 

4.9 

Gas cooking (% yes) 

42.2 

44.2 

51.1 

Mother smokes (% yes) 

37.1 

27.4 

29.3 

Father smokes (% yes) 

23.5 

26.5 

30.2 

Pets (0/o yes) 

62.9* 

60.2 

51.5 


*P< .05. 
t :P< 01. 

Note: Distribution between each case group and controls tested by 
chi-square or one-way A NOVA. 

682 participants responded to the questionnaire. 

Analysis Methods 

The distribution of subject characteristics and expo¬ 
sure indicators by group status was evaluated using chi- 
square or analysis of variance, as appropriate. To evaluate 
the effects of individual exposure indicators on disease 
status, while controlling for potential confounding factors, 
logistic regression analysis was used comparing each case 
group separately against control subjects. 

A stepwise logistic regression analysis was conducted 
to evaluate the relationship between various home indoor 
exposures and otitis or asthma, while simultaneously con¬ 
trolling for selected covariates. Odds ratio (OR) and 95% 
confidence intervals (Cl) were then computed. 

RESULTS 

The characteristics of study subjects are shown 
in Table II Subjects with otitis media were more likely 
to be male, and report having been bom prematurely 
or with breathing problems compared to control Is 
(P<.05). Compared to control subjects, asthmatics 
were older (6 years vs. 3 years), more likely to be male 
(P<.05), to have been bom prematurely (Pc.Ol), or 
bom with breathing problems or a family history of 
asthma, allergies, or otitis media (P<.05). 

The environmental characteristics of subjects' 
houses are summarized in Table II. There were a few 
differences in potential sources of particulate matter 
found between case and control groups. The type and 
age of homes were not significantly different in cases 
and controls although living in a newer home (under 
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TABLE III. 

Results of Stepwise Logistic Regression Analysis: 

Asthma Cases Versus Controls. 



P 

SE 

P 

on 

95% Cl 

Covariates (Forced) __ 

Age GP A (age 4 -.) 

1.9900 

.3265 

.001 

7.31 

IJ.Bb.i JB/) 

Sex (male) 

.9127 

.2852 

.001 

2.49 

(1 i.42, 4.36) 

Premature 

1.0540 

.4412 

.017 

2.87 

(1.21, 6.81) 

Breathing problem 

1.2100 

.4965 

.015 

3,35 

(1i.27. 8.87) 

Family history 

0.4416 

.3244 

.173 

1.56 

(0.82. 2.94) 

Exposures Entered Stepwise _ 

Pet 

.5965 

.2807 

.034 

1.62 

(1.U5. 3.15) 

Humidifier 

.7959 

.2772 

.004 

2.22 

(1.29. 3.82) 

Maternal smoking 

.6716 

.2918 

.021 

1.96 

(1.10. 3 47) 


0 - logistic regression coefficient; SE * standard error of 0: P - probability value; OR - odds ratio: 95% Cl « 95% confidence interval. 


10 years old) was an exposure variable (27.9% vs, 17% 
controls) and when later entered the stepwise model 
was marginally related to otitis (P«.09). Likewise, 
the use of electric heat, fireplaces, and gas cooking did 
not differ significantly. It was found that asthmatics 
were more likely to use humidifiers than the controls 
(Pc.01). Significant (P<.05) was the increased inci¬ 
dence of having pets among the asthmatic cases, as 
well as the association of using wood stoves in the 
otitis case group (P<.05). 


Multivariate Analysis 

A series of stepwise logistic regression analyses 
were performed to evaluate the relationship between 
various indicators of indoor exposures and otitis or 
asthma, while simultaneously controlling for selected 
covariates. Covariates forced initially into each model 
included age (less than 2 years, 2 to 3 years, 4 + 
years), sex, premature status at birth (yes/no) t and 
family his tory of ear infections, sinus infections, asth¬ 
ma, or allergies (yes/no to any). Exposure variables 
were permitted to enter the regression model in a 
stepwise fashion. Odds ratio (OR) and 95% confidence 
intervals (Cl) were computed from regression coeffi¬ 
cients and standard errors of variables generated in 
the final model. 

As shown in Table III, after controlling for covari¬ 
ates, exposures found to be statistically significant 
predictors of asthma, were maternal smoking 
(P = .021) and the presence of pets (P- .034). Humidi¬ 
fier use was predominant in the asthmatic group 
(p = .004). Among covariates tested, being older (age 
4 + , P = .001), being male (P = .001), and having been 
bom prematurely (P= .017) or with breathing prob¬ 
lems (P=.015) were significantly associated w r ith 
childhood asthma. 

As shown in Table IV, study subjects living in 
homes with free-standing woodbuming stoves were 
about 1.7 times (P = .037, 95% Cl = 1.03, 2.89) more 
likely to present with otitis media than control sub¬ 
jects. Subsequent testing indicated that age of the 
house was not an effect modifier of the relationship 
between wood-stove use and otitis, but instead was an 


independent predictor. Two covariates were signifi¬ 
cantly related to otitis: being older (age 4 +) and 
having experienced breathing problems at birth. 



DISCUSSION 

..iings from this study confirm the previously 

t _ed association between childhood asthma and 

_!cposure to pets and maternal smoking. 1314 Study 
results suggest an association between the use of 
woodbuming stoves and otitis media. This finding is 
consistent with Black’s 15 report of increased middle 
ear effusion in subjects exposed to open fires and 
paraffin stoves. We were unable to confirm the asso¬ 
ciation between smoking and otitis as shown bv 
Kramer, et al., 9 Iverson, et af, 10 Richardson, 12 and 
inton and Buckley. 16 One explanation is that our 
\iy dealt with acute episodes of otitis media and the 
ier studies addressed persistent middle ear effu- 


Honicky, et at. reported that moderate and severe 
symptoms in all categories of respiratory illnesses 
were more prevalent in subjects exposed to woodbum¬ 
ing stoves relative to unexposed controls. 17 - 10 In these 
papers the question of otitis media was not specify 
cally addressed. One possible reason wood stoves 
were more prevalent among the otitis group and not 
the asthmatics was that families with asthmatic chil¬ 
dren were counseled: by the pediatric group to avoid 
using woodbuming heat. Families of children with 
recurrent otitis had not received this same caution. 


Most of the pollutant sources assessed in this 
study were not associated with disease. Neither for¬ 
maldehyde exposure, renovations (a surrogate mea¬ 
sure for dust exposure), or gas cooking (a surrogate 
measure for N0 2 exposure) were significant predic¬ 
tors of disease in this study. Each of these factors has 
been previously implicated as a potential source of 
indoor pollution, but their ability to potentiate disease 
has been reported:as variable. 6 * 7 Few subjects in this 
study were exposed to foam insulation or kerosene 
heat, w’hich made it difficult to assess these pollutant 
sources on disease risk. The small numbers of these 
exposure groups may reflect the fact that people are 
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TABLE IV. 

Results of Stepwise Logistic Regression Analysis: OtMis Media Cases Versus Controls. _ 

_P_SE _ P_ _ OR_ 95% Cl 


Govanates (Forced) 


Age GP A (age 4 + ) 

1.0090 

.2889 

.001 

2.74 

<1 56, 4 83) 

Sex (male) 

4440 

.2505 

.076 

1.56 

(P 95, 2 55) 

Premature 

.4293 

.4234 

.311 

1.54 

(Q 67. 332) 

Breathing problem 

.9632 

4812 

.045 

2.62 

(1.02, 6:72) 

Family history 

- .0208 

.2776 

.940 

0.98 

(0.57. 1.69) 

Exposures Entered Stepwise 
Woodburning Stove 

.5471 

.2617 

.037 

1.73 

<1.03. 2.89) 

P - logistic regression coefficient; SE - 

standard error of p; P 

- probability value; OR 

■ odds ratio; 95% Cl 

« 95% confidence interval. 


aware of the hazards of these two entities and their 
use is diminishing. The use of humidifiers in the 
asthmatic group is consistent with physician advice to 
this group and probably not a predictor of disease. 

Two indirect measures of “air tightness” were 
assessed in this study: age of the house and presence 
of new siding. At best, these measures represent a 
calculated guess as to “air tightness” under the sup¬ 
position that new housing and/or siding reflects better 
insulation and reduced airflow. Study findings re¬ 
vealed a greater likelihood of living in a new home 
(under 10 years old) among both case groups relative 
to controls, but this was not statistically significant 

A limitation of this study was that exposure to 
indoor air pollutants in the home was assessed only 
indirectly through the use of a questionnaire. It is 
possible that among both cases and controls, some 
subjects were misclassified with regard to their “true” 
exposure status. Future studies should attempt to 
directly measure emissions to more accurately evalu¬ 
ate the impact of exposure on respiratory outcomes. 

Another possible limitation were the criteria 
used to define case status. It is possible that the 
requirement of recurrent disease to identify eligible 
cases selected out a unique group of children with 
unusual susceptibility. Perhaps the effect of indoor 
pollutants would be more evident in those with only a 
single disease occurrence. Similarly, the control sub¬ 
jects in this study may have been unique in that they 
did not have a single occurrence of an acute respirato¬ 
ry illness during the time period studied. 

In conclusion, we are at the point in our investiga¬ 
tion to define, more accurately measure, and trace 
concentrations of indoor air contaminants, the mea¬ 
sured effect that “air tightness" has on them, and 
their adverse effects on the respiratory health of 
children. It is important to know firsthand if mea¬ 
sures used to conserve heat have led to increased 
levels of pollutants in the home, and subsequently 
diminished respiratory health among occupants. If 
so, then better means necessary to increase ventila¬ 
tion, circulation, smd purification of air in households 
must be devised and installed to reduce the risk of 
such pollutant-induced disease. In particular, the sig¬ 


nificant relationship between otitis media and use of 
woodbuming stoves is intriguing and warrants fur¬ 
ther investigation. 
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Barr, G.S., and Coatesworth, A.P., "Passive Smoking and Otitis 
Media with Effusion," British Medical Journal 303: 1032-1033, 1991. 

The authors performed a case-control study of 115 children aged 17 
months to 11+ years who had otitis media with effusion confirmed 
by myringotomy and their matched healthy controls. The authors 
suggest that "exposure to cigarette smoke might induce instability 
of the mast cell walls and the onset of otitis media with effusion, 
but our data do not support this hypothesis ." The authors state 
that cigarette smoking is more common in households of lower 
socioeconomic status but that "it is unlikely to be a risk factor 
for otitis media with effusion, although it may have an 
association." 
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services combining medical and psychiatric expertise is 

needed. 
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Passive smoking and otitis media 
with effusion 

G S Barr, A P Coatesworth 


Otitis media with effusion is reported to occur in 
over 80% of children at some stage, but surgery is 
indicated only when the condition is unresolved after 
three months. The majn underlying causes of outis 
media with effusion are eustachian tube malfunction, 
alteration of the mucociliary' system, and nasophannr 
gcal disproportion. A familv history of otitis media 
in parents or siblings and parental occupation and 
smokjng may also be risk factors.’ Hinton found a 
higher proportion of parents who smoked among 115 
children undergoing surgerv for otitis media with 
effusion than among 35 children attending an orthoptic 
clinic. A study ofi 892 7 year; old schoolchild fen i 
in Edinburgh found an association between salivarv 
cotinine concentrations lfom passive smoking and the 
presence of lympanometnc abnormalities/ Such 
abnormalities, however, are not necessarily associated 
with outis media with effusion 

Otitis media with effusion is diagnosed from the 
history and by otoscopy, audiometry, and tympano¬ 
metry. No single entity is completely specific or 
sensitive and the condition is confirmed by myringo¬ 
tomy. We evaluated the relation between parental 
smoking habit and the presence of the established 
condiuon in a case-control study. 

Subjects, methods, and results 

In all, 115 children <70 bovs. 45 girls*, age range 17 
months to 11 years 6 months, median 5 years 5 months > 
from the Cheltenham and Gloucester areas who had 
otitis media with effusion confirmed by mynngotomv 
were matched according to age i within six months u 
sex, race, and socialIclass to a controligroup of healihv 
children attending the ophthalmologs' and orthopaedic 
clinics. The children with onus media w ith effusion 
had had hearing loss for at least three months and had 
been assessed by otoscopy, tvmpanometry . and audio¬ 
metry. The control group had no historv of ear 
problems and norma! results on otoscopy and tympano* 
metry with a portable Welch;Atlyn tympanometer. 
The smoking habits ot the parents of the children in 


the two groups were recorded after wc had explained 
the aims of our study to them. Data were vompared bv 
McNemar's test for the presence of at!least one adult in 
the household who smoked and whether the mother 
smoked. The differences between the number of 
cigarettes smoked by mothers and bv all ot the adults in 
the household were calculated bv comparing the 
median values of paired data by the binomial method 
There were 230 adults in the studv group and: 228 
adults in the control group. Seven patients were trom 
socioeconomic class 1, 14 from class II. 38 trom class 
III, 43 from class IV. and 13 from class V Parental 
smoking habits in the two groups were i he same There 
were no differences between the median number of 
cigarettes smoked in the two groups b\ motherv alone 
and by all adults in the household , nnhdence 

interval 0 loOcigarettes for both sets ot Jjij The ^ Su u 
confidence inter al of the difference in proj>.mon of 
mothers whosmoked was -0 08 to ft In and that tor alii 
adults in the household -0 19 io 0 0^ M* Nemar V 
test; table;: 

parental rmoking habtti irmtmg / /5 m*ji, H, J .mfr.v 

t h\Urrn and chiUrm u'lthonm mfdui u n« r''u»i«-* 
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Comment 

Nasal svmptoms. particular^ th«iN<* reuud to 
adenoid hvpenrophy, arc a\sociau*0 with ihc■ develop¬ 
ment of OUliS media with effiiMoni Him a mi nr .on^en 
trauons in adenoid tissue are proportional u* m/c but 
ullrastructural evidence shows ihat the m*«rpn.*M»tfs ot 
adenoid mast cells is the same ini v hiiJrrr, wnn jnJ 
without onus media with ellusion \ H Drake l.ee. 
unpublished data j. E’Xbosure to cigarette '■moke might 
mducc instabilityp^Sf^pasi cell w alls and ihr 'tiMriftil 
fciilis media with effuSimi but our data J-■ n,.« *urp'M 

this hypothesis. 
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The prevalence of otitis media with effusion is 
highest where social conditions are poor,' and children 
of non-manual workers have significantly better hear¬ 
ing than do those of manual workers. Cigarette 
smoking is commoner in those from the poorer 
socioeconomic classes but it is unlikely to be a risk 
factor for otitis media effusion, alt hough lit may have an 
association. 

We thank Messrs G C Fox. M Hardingham, and J M 
Robinson for allowing us 10 studv their patients. 
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Menarche and reproduction 
after treatment for African 
Burkitt’s lymphoma 

Janet E Neequave, Julianne Bvrne, 

Paul H Levine 

African Burkitt’s lymphoma is a rapid!v progressing 
cancer that responds quickly to cvclophosphamide. 
Since 1966 the Burkitt’s Tumor Project; in Accra has 
treated children with Burkin’s lymphoma chiefly by 
cyclophosphamide. A troublesome side effect after 
cyclophosphamide, however, is sterility \X>sought to 
determine how chemotherapy might influence fertility 
in adults who had been treated for Burkin s Ivmphoma 
as children. 


Patients, methods, and results 

Between 1984 and 1988 we attempted to interview 
and draw blood from even person treated at the 
University of Ghana Medical School for Burkin’s 
lymphoma between 1966 and 1988 who was at least 16 
m 1988 and had survived at least five vears from date of 
diagnosis. Because of difficulty in tracing boys results 
are given for girls only. Survivors were diagnosed at an 
average age of 9 years grange 3-17;. All except three 
were prepubertal at diagnosis. All children were treated 
with cyclophosphamide anJ some also with other 
drugs. Cyclophosphamide was given fortnightly in 
boluses of 1400 mg/nv intravenously until remission, 
which was usually after three doses. The total dose 
ranged from 2 8 gjm : in two patients to roughly 9 0 
g/m* in five (90-300 mg/kg). 

Blood was sampled at the time of interview and date 
of the last menstrual period noted. Serum follicle 
stimulating hormone and luteinising hormone con¬ 
centrations were measured by double antibody radio¬ 
immunoassay using the second international reference 
preparation as standard. 

Most former patterns Lived in small rural villages 
with no access to postal or telephone svsiems. After 
excluding mile patients and those who could not be 
located we interviewed 24 female survivors (two by 
proxy) and 13 sisters or neighbours as controls. 

At follow up no survivor was still having treatment. 
All but two of the women were in good general healih. 
One was blind and another had a chronic foot ulcer due 
to sensory' deficit accompanying paraplegia. Both 
problems resulted from the tumour. 

Survivors were similar tocontrols in age at interview, 
years of schooling, and sexual and marital experiences 
(table). Survivors, however, reached menarche 
significantly later than controls , age 13 5 r 12 2 years; 
p<0 05). This could not be attributed to treatment 
during puberty as the average age at menarche among 
the 16 survivors treated before age 1l was 13 3 years. 

Of the 22 women trying for children, 21 had had at 


least one pregnancy. Onewoman who was treated tor 
three weeks at age 11, reached the menarche ai 16. and 
was 24 at follow up reported irregular, periods and 
infertility for seven years. Sixteen of 11? married 
survivors had at least one child Blood from 1 3 women 
was tested for follicle stimulating hormone and 
luteinising hormone concentrations. In none of these 
women were values abnormal. 
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Comment 

In this small study most female survivors oi Burkin's 
lymphoma seemed to be fertile. The single potential 
problem noted was the delav in menarche hv more than 
one year. So far as we know this is the first!such report 
after treatment with cyclophosphamide, which pre¬ 
viously has been associated with Jose dependent 
gonadal dysfunction.' The doses received in our \iudv 
were just below that range.’To date the longcsi follow 
up of girls treated with cyclophosphamide lor the 
nephrotic syndrome) indicated normalHertilitv m 16 of 
18 women in their mid-20s. but age at menarche wav 
not studied.* 

Follow up studies of survivors of cancer treated 
with various agents found changes in tuning ol 
menarche. some recording an earlier age ai menarche. 
others a later age. Reasons for this effeci are unclear 
^X> also do not know what implication this would have 
for the timing of menopause. 

This studv was supported bv the Nation*] Cancer Involute. 
National Institutes of Health. Bcihcsda contrKt No 
N01 CP* 51009). We acknowledge the staff ui ibe 8urkiti s 
Tumor. Protect; Accra, for their help and in parixuUr Mrs 
Emcha Buadoo, who interviewed the subiecu. ulicn under 
difficult circumstances. 
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Rowe-Jones, J.M., and Brockbank, M.J., "Parental Smoking and 
Persistent Otitis Media with Effusion in Children," International 
Journal of Pediatric Otorhinolaryngology 24: 19—24, 1992. 

The authors performed a case-control study on 163 children to 
determine whether a relationship may exist between otitis media 
with effusion requiring grommet insertion and parental smoking. The 
authors report that "analysis of findings in this study and previous 
reports has failed to demonstrate a significantly increased 
prevalence of smoking in at least one parent, amongst children 
with persistent otitis media with effusion requiring surgical 
intervention." 
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Abstract 

A total of 163 children were entered into a case-control study to determine 
whether any causal relationship exists between otitis media with effusion (OME) 
requiring grommet insertion and parental smoking. One hundred children with 
persistent OME formed the case group and 63 children with normal ears formed 
the control group. The prevalence of parental smoking in each group was then 
compared. Information was collected by questionnaire and further details about 
the subjects with regard to surgery of the upper respiratory tract were also 
gathered Analysis of findings in this study and previous reports has failed to 
demonstrate a significantly increased prevalence of smoking in at least one parent, 
amongst children with persistent otitis media with effusion requiring surgical 
intervention: 


Introduction 

Otitis media with effusion is one of the most frequently encountered morbid 
conditions of childhood. It has a peak incidence between the ages of 3 and 6 years, 
occurring in 3.6of 5*year-olds [17]. Up to H0% of all children may experience 
one episode by 5 years of age 1 14] with 5-10 7c requiring surgical intervention. 

The condition is important because of its associated conductive hearing loss and 
consequent impairment of vpcechi and educational progress [C). It may also be a 


C urrespundcnce to J Mi RoucJnncv Dept! of Olol.tryngplupy. Sr George's I lospilal. Blackshaw Road. 
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precursor for chronic suppurative ocitis media [11,12,14]. In those children requir¬ 
ing operation there arc the further attendant risks of surgery and anaesthesia. 

Many aciiological factors have been proposed for the development of OME 
[15]. Eustachian tube dysfunction is considered the final common pathway, con¬ 
tributed to by upper respiratory tract infection [8], local environment [9] and 
heredity [10]. 

Recent reports have implicated passive smoking as another predisposing factor 
in the pathogenesis of OME [3,4,13]. 


Materials and methods 

Information was collected on 100 children at St. George’s Hospital, all of whom 
had surgically proven otitis media with effusion at the time of grommet insertion. 
Our indication for tympanostomy tubes in this group was the presence of bilateral 
OME for more than 3 months. 

Sixty-three paediatric in-patients attending for orthopaedic or general surgical 
operations formed a control group. None of these children had existing or previous 
middle ear pathology. All 163 subjects were referred from within the same Health 
District and so represent the same range of primary health care assessments before 
being considered for hospital referral. 

Data was compiled on questionnaires. For each of the two groups the preva¬ 
lence of parental smoking was determined and compared in a standard case-con¬ 
trol study. 

Subjects in the group with OME were also asked if they had had previous sets 
of grommets and this was then also related to parental smoking habits. A history of 
sibling tympanostomy tube insertion amongst this group of children was collected. 

The study also examined the relationship of tonsillectomy and adcnoidectomy to 
parental smoking amongst all 163 subjects. Tonsillectomy had been performed for 
recurrent tonsillitis. Adenoidectomy was performed in children with nasal obstruc¬ 
tion^ in the absence of nasal mucosal disease, and only after digital and visual 
examination of the postnasal space under anaesthetic confirmed hypertrophy. The 
children were therefore separated into new groups, namely operation-by proce^ 
dure or non-operation The prevalence of parental smoking in children requiring 
surgery to the adenoid or tonsil was then compared with that in children not 
requiring such surgery. 


Results 

AM 163 children came from similar urban areas and social class. Fifty-three 
(53%) subjects in the OME group and 34 (54%) in the normal ears control group 
were male. Ages ranged from 2 to 12 (mean 6.01, S.D.-1.9) in the former group and 
2 to 10 (mean 6.5, S.D. 2.5) in the latter. 
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Tonsillectomy and A denohiectomy 

The association of these procedures with parental smoking iis demonstrated in 
Table II. No significant difference in the prevalence of parental smoking amongst 
the children who required tonsillectomy and the children not requiring this 
procedure, could be demonstrated (*- with Yates’ continuity correction - 0;7 
dr - I. P> 0.5)i 

The 30 children undergoing adenoidcciomy were also having grommets inserted 
for persistent OME. A greater proportion of children requiring adenoid removal 
had non-smoking as opposed to smoking parents. 


Discussion 

Passive smoking has already been implicated as causing an increase in respira¬ 
tory illness during infancy and childhood {1,16]. Some authors have further 
suggested that OME is another direct hazard of parental smoking [3-5,13,15,18]! 

Studies demonstrating raised salivary cotinine levels in children proportional to 
their passive tobacco smoke exposure have been seen as complementing these 
findings [6,7]. 

It is argued that parental smoking might predispose to OME, not only by 
increasing upper respiratory tract infections but also by directly irritating the . 

middle ear and custachian tube mucosa and impairing mucociliary clearance. I 

These actions may be augmented by antigenic substances in tobacco smoke 
stimulating the adenoid pad to release mediators of inflammation. 

Our findings have failed to show any significantly increased prevalence of 
parental smoking amongst children with persistent OME, than amongst children 
with normal ears and no history of middle ear pathology. Correspondingly there¬ 
fore, parental smoking does not result in a significantly increased risk of persistent 
OME in their offspring. In four previous studies on children in the general 
population [5.13^15,18] and two on children attending hospital (3,4], only that by 
Iversen et al. [5] found a significant association between middle ear effusion and 
passive smoking. ' 

The groups we have studied were both drawn from an in-hospital population. In 
concentrating on patients requiring surgical intervention for OME, we have 
specifically looked for a relationship between effusions which are persistent, and 
parental: smoking. It is possible that the prevalence of smoking amongst parents in 
the control group of children with normal ears may be higher than amongst 
children with normal ears generally, who do not require general surgical or 
orthopaedic treatment. However, this is likely to be a small difference only and 
given the high P values calculated would not produce any significant bias. 

Our results were produced from a case-control study examining the prevalence 
of parental smoking amongst two groups of children. Data on smoking, whilst 
collected at one moment in time, must invariably be used to represent previous 
practice. However, none of the parents included had changed their smoking habit 
during the lifespan of their children at the time of questioning. 
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Hinton [3] studied children undergoing grommet insertion and compared them 
with a control group from an orthoptic clinic. He suggested there was a signifi¬ 
cantly higher than expected prevalence of smoking amongst the parents of children 
admitted for middle ear ventilation. Information was also collected on 26 children 
attending the ENT out-patient clinic. If the children from this clinic are also 
included for analysis, no significant relationship between surgical intervention for 
OME and passive smoking is demonstrated (* 2 « 2.13, 0.1 < P < 0.25). 

Strachan et al. [13] related salivary cotinine levels to the prevalence of middle 
ear effusions in primary school children. Only a third of the cases with flat 
tympanograms were statistically attributable to passive smoking. Unfortunately no 
conclusions about persistence of disease may be made from this prevalence study 
and the survey probably included only a few long standing cases. No information 
was given on the number of children awaiting grommets or with a previous history 
of grommet insertiont 

In our study not only was no significant difference demonstrated between 
parental smoking amongst children with persistent OME and those with normal 
ears, but also a lower percentage of children requiring repeated sets of grommets 
had smokers as parents. 

No significant increase in the prevalence of parental smoking was discovered in 
children undergoing tonsillectomy or adenoidectomy. Thus recurrent tonsillitis and 
symptomatic adenoid hypertrophy have not demonstrated any significant associa¬ 
tion with passive smoking. We have not then been able to support claims that 
parental tobacco smoke may contribute to offspring OME by causing adenoid 
hypertrophy. 


Conclusion 

There is no statistically significant difference in the prevalence of smoking in 
the parents of children suffering persistent otitis media with effusion, when 
compared to that amongst parents of children with normal ears. 

Correspondingly therefore, parental smoking has not been shown to signifi¬ 
cantly increase the chance of children developing otitis media with effusion 
requiring subsequent tympanostomy tube insertion. 
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Passive Smoking and Middle Ear Effusion Among Children in Day Care 

Ruth A. Etzel, MD, PhD**; Edward N. PattishaU, MD, MPHJ; 

Nancy J. Haley, PhD§; Robert H. Fletcher, MD, MSc*; and 
Frederick W. Henderson, MD} 


ABSTRACT. One hundred thirty-two children who at¬ 
tended a research day-care center were studied to deter¬ 
mine whether passive tobacco smoke exposure was as¬ 
sociated with an increased rate of otitis media with 
effusion or with an increased number of days with otitis 
media with effusion during the first 3 years of life. Based 
on preliminary studies, a serum cotixiine concentration 
of fc23 ng/mL was considered indicative of exposure to 
tobacco smoke. Otitis media with effusion was diagnosed 
using pneumatic otoscopy by nurse practitioners and 
pediatricians who reviewed the children's health status 
each weekday. The 87 children with serum cotinine 
'concentrations >2.5 ng/mL had a 38% higher rate of new 
episodes of otitis media with effusion during the first 3 
years of life than the 45 children with lower or unde¬ 
tectable serum cotinine concentrations (incidence density 
‘ratio « 1-38, 95% confidence interval 1,21 to 1.56). The 
average duration of an episode of otitis media with 
effusion was 28 days in the children with elevated cotin¬ 
ine concentrations and 19 days in the children with lower 
cotinine concentrations (P < .01). It is estimated that 6% 
of the cases of otitis media with effusion in this popula¬ 
tion and 17.6% of the days with otitis media with effusion 
may be attributable to exposure to tobacco smoke. Pedi- 
*mtrics 1992,-90:228-232; ofifis media, passive smoking, to¬ 
bacco, day care. 

Numerous studies have shown that infants with 
smoking mothers have a greater risk of lower respi¬ 
ratory illness in the first year of life. 1 " 4 It is unclear, 
however, whether exposure to environmental tobacco 
smoke increases children's risk of upper respiratory 
illness including otitis media with effusion (OME). 

An association has been reported between chronic 
middle ear effusion and tobacco smoke exposure. Two 
case-control studies 7,, found that elementary school 
children who underwent tympanostomy tube place¬ 
ment were more likely to have lived in households 
where cigarettes were smoked. Neither study evalu¬ 
ated the relationship between passive smoking and 
frequency of OME or any measure of OME burden 
during the first 3 years of life. Also, in these studies, 
the estimate of a child's passive tobacco smoke ex¬ 
posure was based on parents' self-reports of their 
usual cigarette consumption L This may be an impre¬ 
cise estimate, however, because the amount of to- 
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bacco smoke products actually absorbed by the child 
could vary considerably depending on the amount of 
smoke present in the environment, the child's prox¬ 
imity to the source of the smoke, and the room's 
ventilation characteristics. In the current study, a bio¬ 
chemical measure of exposure to tobacco smoke, 
serum cotinine concentration, was used. 

The present study was designed to determine 
whether the children in a day-care center with ele¬ 
vated serum cotinine concentrations had more epi¬ 
sodes of middle ear effusion in the first 3 years of life 
or more days with middle ear effusion than the chil¬ 
dren with absent or lower concentrations of cotinine 
in serum. Our a priori hypothesis was that children 
with serum cotinine concentrations >2.5 ng/mL 
would have an increased rate of OME in the first 3 
years of life compared with children with serum 
cotinine concentrations <2.5 ng/mL. 

METHODS 

Study Setting 

Children were selected from those enrolled in the day-care 
project of the Frank Porter Graham Child Development Center, a 
multidisciplinary research program.’ Research on respirator)' health 
has been an integral aspect of the day-care center's program since 
its inception in 1964, and general aspects of infection and illness 
documentation have been described previously. 1 ^” Children were 
generally admitted to this day-care project as soon as possible after 
6 weeks of age. They spent 8 hours a day, 5 days a week at the 
center and returned to their homes each evening. Smoking was not 
permitted in child-care areas of the center. 

Study Design 

We identified study children from among the 200 who had 
entered the center between 1964 and 1983. Children who were 
eligible for inclusion in this study met the following four criteria: 
(1) enrolled in the day-care center before 6 months of age. (2) 
remained at the day-care center for 18 months or more during the 
first 3 years of life, (3) spent no more than 4 consecutive months 
away from the day-care center during the first 3 years of life, and 
(4) had serum available for analysis. These eligibility criteria en¬ 
sured that the children in the study were all under observation 
during the period of greatest risk for OME. 1J 

One hundred thirty * two children met the eligibility criteria fm 
this study. Of the 61 children who were ineligible. 27 entered after 
age 6 months, 30 were enrolled for less than 18 months prior to 
their third birthday, 4 were absent for more than 4 consecutive 
months, and 7 had no serum available for analysis because it had 
already been used for other purposes 

Detection and Diagnosis of Otitis Media With Effusion 

Children's health status was reviewed each weekday by a fullf 
time nurse on site at the day-care center; physical; examinations 
were performed by pediatricians or nurse practitioners when any 
symptoms ot signs of respirator)’ illness were present 
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Middle ear effusion, the outcome of interest, was measured 
using pneumatic otoscopy. Clinicians nude the diagnosis when the 
mobility of the tympanic membrane was markedly reduced or 
absent or when middle ear fluid was seen. Precise differentiation 
between purulent and nonpurulent effusions was not possible 
because tympanocenteses were not performed. An episode of OME 
was defined as a new effusion in one or both ears previously 
documented to have been free of fluid. All children in whom otitis 
media with effusion was diagnosed were treated with antibiotics 
by the nurse practitioners and pediatricians staffing the day-care 
center. Physical examinations were performed biweekly after di¬ 
agnosis of middle ear effusion until the effusion had cleared. The 
shortest interval between two new onsets of OME was 2 weeks. 

In this study, pneumatic otoscopy was not reinforced by tym¬ 
panometry. Observer variability was controlled by limiting the 
number of clinicians who performed the examinations to two 
pediatricians and two nurse practitioners, all of whom were spe¬ 
cially trained in pneumatic otoscopy. 

Diagnosis of Respiratory Infection 

Cultures of the upper respiratory tract for the detection of viruses 
and bacteria were obtained at the onset of each respiratory illness 
throughout the study period (1964 through 1983). Samples of 
respiratory secretions were obtained by performing a saline nasal 
wash and a throat swab. For this study, we were primarily inter¬ 
ested in infection with three viruses (respiratory syncytial virus, 
adenoviruses, and influenza viruses) and colonization with two 
bacteria (Haemophilus influenzae and Streptococcus pneumoniae), 
because these had been demonstrated in a previous study 14 to be 
linked epidemiologically to the occurrence of OME. Viral infection 
(the percent of first illness cultures positive for adenoviruses, res¬ 
piratory syncytial virus, or influenza viruses) and bacterial coloni¬ 
zation (the percent of first illness cultures positive for S pneumoniae 
or H influenzae) rates were calculated for each child. 


Measurement of Exposure 

The measure of exposure to tobacco smoke was the child's serum 
cotinine concentration. Cotinine, the major metabolite of nicotine. 
Is apecific for tobacco exposure, is produced only in vivo, has a 
circulating half-life of 19 to 40 hours, 15 ' 1 * and can be measured by 
radioimmunoassay at very low concentrations. 1 * In a previous study 
of a subset of these children, the serum cotinine concentration was 
significantly associated with a history of smoking in the home. 17 

As part of ongoing studies of respiratory diseases, each of the 
children enrolled in the day-care center had venous blood drawn 
in the spring and again in the fall of each year and placed in 
storage at — 20°C. To determine each child's exposure to tobacco 
smoke, the serum sample drawn nearest the child's first birthday 
was thawed, an aliquot removed, and the sample shipped to the 
American Health Foundation in Valhalla, NY, where a radio¬ 
immunoassay for cotinine was performed without knowledge of 
the child's exposure status or illness history. 1 * 

On the basis of these serum cotinine concentrations, the 132 
children, were separated into two groups. Receiver operator chaiv 
acteristic curve analysis 1 * of data obtained from our previous 
studies 17 w Had determined that a cutoff point of 2.5 ng/mL would 
minimize the sum of the false-negative and falie-positive test 
results when using the serum cotinine to differentiate the children 
Living in homes with at least one smoker from those who were 
living in homes where no one smoked. Therefore, those children 
with serum cotinine concentrations >2.5 ng/mL were classified as 
'exposed,’ and those with serum cotinine concentrations less than 
2.5 ng/mL were classified as 'unexposed' to tobacco smoke. 


Measurement of Extraneous Variables 

Each child's medical record was reviewed to obtain information 
onipotentiai confounding variables including prematurity, congen¬ 
ital anomalies, breast-feeding (defined as one or more days of 
breast-feeding), socioeconomic status (as measured by the Holl- 
ingshead index), 11 atopic family history (as measured by parental 
report at admission examination of asthma or hay fever in imme¬ 
diate family), and history of OME prior to day-care center enroll¬ 
ment. 


Statistical Tests 

During the time OME is present, a child is not at risk of 
developing OME. For that reason, the incidence density was used 
to measure the frequency of OME. The incidence density of OME 
was calculated by dividing the total number of new cases of OME 
during the period of observation by the total number of child-days 
at risk during that period. 11 This denominator was calculated by 
subtracting from each child's total time under observation the 
number of days with OME. To test the null hypothesis that there 
was no association between exposure to tobacco smoke and the 
incidence density of OME, a Urge sample x* t«t constructed 
by using the normal approximation to the binomial distribution. 13 
We used the test-based confidence interval suggested by 
Miettinen 11 to calculate the confidence intervals around the point 
estimate of the incidence density ratio To test the overall associa¬ 
tion; stratified by potential confounding variables, the Mantel- 
Haenszel test statistic for density follow-up studies was used ” A 
one-tailed Kolmogorov-Smirnov two-sample test was used to test 
whether the distributions of otitis media incidence or prevalence 
rates were higher in the exposed than in the unexposed children. 14 
linear regression analysis was performed to identify significant 
predictors of the duration of otitis media. 

RESULTS 

The 132 children in this study included 71 boys 
and 61 girls; there were 100 blacks, 30 whites, and 2 
children of mixed race. During the first 3 years of life, 
these 132 children were enrolled in the Frank Porter 
Graham Child Development Center for an average of 
984 days (range 568 to 1075 days). The total length 
of time the children in the exposed and unexposed 
groups were enrolled in the day-care center between 
entry and age 3 was not significantly different (1001 
days vs 976 days in the exposed and unexposed 
groups, respectively, P = .15). However, their child- 
days at risk differed significantly (752 vs 845 in the 
exposed and unexposed groups, respectively, P = .01). 

Seventy-eight (59%) of the 132 children had de¬ 
tectable cotinine in their bloodi The age at which the 
blood was drawn ranged between 4 months and 6.5 
years with a mean age of 1.4 years. The cutoff point 
of 2.5 ng/mL resulted in the classification of 45 chil¬ 
dren as exposed and 87 children as unexposed to 
tobacco smoke. 

Blood samples were obtained during the colder 
months (September through February) from 24 ex¬ 
posed children (53%) and 58 unexposed children 
(67%). Blood samples were obtained during the 
warmer months (April through August) from 21 ex¬ 
posed children (47%) and 29 unexposed children 
(33%). 

Occurrence of Otitis Media With Effusion 

Overall, in both groups combined, study children 
had an average of 7.78 (SD = 4.55) new episodes of 
OME per child in 984 days (2.9 episodes per year). 
Only one child (in the unexposed group) experienced 
no episode of OME in the first 3 years of life. The 45 
exposed children experienced an average of 8^7 epi¬ 
sodes of OME in the first 3 years of life, while the 87 
unexposed children experienced 7.3 episodes in that 
period (P = .08). 

Table 1 shows the incidence density of OME in the 
exposed and unexposed groups. The 45 exposed chil¬ 
dren experienced 393 episodes of otitis media in the 
first 3 years of life (incidence density = 0.0119/child- 
day), and the 87 unexposed children experienced 634 
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episodes in that period (incidence density *= 0.0086/ 
child-day) The resulting incidence density ratio was 
1.38 (95% confidence interval 1.21 to 1.56). During 
the first year of life, the incidence density ratio for 
OME was 1.39 with a 95% confidence interval ex¬ 
tending from 1.15 to 1.69 (Table 2). 

The Figure illustrates the incidence density ratios 
and 95% confidence intervals for each of the first 3 
years of life. Tobacco smoke exposure seemed to have 
its greatest effect in the first 2 years of life. 

To examine further the differences in OME expe¬ 
rience between exposed and unexposed children, a 
second, more conservative approach (a one-tailed 
Kolmogorov-Smirnov two-sample test) was used. 
This nonparametric test is used to test the hypothesis 
that two groups of observations have identical distri¬ 
butions. The distribution of otitis media attack rates 
in the exposed children was not significantly different 
than the distribution of otitis media attack rates in the 
unexposed children (P > .05). 

Duration of Middle Ear Effusion 

Consistent recording of OME duration data was 
initiated in 1968; 106 children had complete data on 
this variable. The 41 exposed children had a mean 


TABLE 1. Incidence Density for Otitis Media With Effusion 
During the First 3 Years of Life According to Tobacco Smoke 
Exposure 



Exposed 
(n - 45) 

Unexposed 
(n «= 87) 

Total 
<n = 132) 

N^w episodes of otitis 
media with effusion 

393 

634 

1 027 

Child-days at risk 

33 036 

73 328 

106 364 

Incidence density 

0.0119 

0.0066 

0.0097 


Incidence density in exposed/incidence density in un ex posed *= 
1.38 (95% confidence interval 1.21 to 1.56). Incidence density in 
exposed - incidence density in unexposed * 0.003 (95% confidence 
interval 0.002 to 0 005). 


TABLE 2. Incidence Density for Otitis Media With Effusion 
During the First Year,of Life According to Tobacco Smoke Exposure 



Exposed 
(n * 45) 

Unexposed 
(n - 87) 

Total 
(n - 132) 

New episodes of otitis 
media with effusion 

168 

279 

447 

Child-days at risk 

8 877 

20 535 

29 412 

Incidence density 

0.0189 

0.0136 

0.015 


Incidence density in exposed/incidence density in unexposed = 
1.39 (95% confidence interval 1.15 to 1.69). 



first 3 years of life. 


total duration of 268 days (an average of 28 days per 
effusion) while the 65 unexposed children had a mean 
total duration of 170 days (an average of 19 days per 
effusion) (P < .01). The distribution of total otitis 
media durations for the exposed children was signif¬ 
icantly longer than that for the unexposed children 
(P < .05 by one-tailed Kolmogorov-Smirnov two- 
sample test). 

Using linear regression analysis, we identified two 
significant predictors of the duration of middle ear 
effusion in this sample of 106 children: the child's 
cotinine concentration (P = .0001) and the age at 
which the child's first episode of OME occurred (P = 
.03). Those children with higher cotinine concentra¬ 
tions and earlier first episodes tended to have longer 
durations of middle ear effusion. 

Because the highest frequency of middle ear effu¬ 
sion occurred in the 18 months between 6 and 24 
months of age, and because all 132 children were 
enrolled during that time, subsequent analyses were 
restricted to this interval. Furthermore, because the 
discrepancy in duration of middle ear effusion could 
inflate the incidence density ratio, for all! further 
analyses a standard duration of 7 days was subtracted 
for each episode of OME in children in both the 
exposed and unexposed groups. 

Table 3 shows the incidence density of OME in the 
exposed and unexposed groups. The incidence den¬ 
sity ratio is 1.24 with a 95% confidence interval 
extending from 1.07 to 1.43. This point estimate is 
slightly lower than that during the first year of life 
(1.39) and the second year of life (1.62) because of 
the different way in which the denominator was 
calculated. The point estimate of 1.24 is almost cer¬ 
tainly an underestimate because of the use of the 
standard duration. 

Potential Confounding Variables 

Analyses were performed after stratifying for each 
potential confounding variable. 25 Mantel-Haenszel 
test statistics and P values were computed for each 
stratum. The overall association between serum cotin- 
inejconcentration and OME remained significant after 
controlling individually for each of these potential 
confounding variables: gender, race, viral infection 
rati, bacterial colonization rate, coryza rate, atopic 
tdislase, breast-feeding, kerosene heater use in home, 
\vqbdstove use in home, diagnosing clinician, and 
documentation of tympanic membrane mobility. Be- 


TABLE 3. Incidence Density for Otitis Media With Effusion, 
(Age 6 Months Through 24 Months) According to Tobacco Smoke 
Exposure__ 



Exposed 
(n = 45) 

Unexposed 
(n,« 87) 

Total 
(n - 132) 

New episodes of otitis 
media with effusion 

318 

504 

822 

Child-days at riskf 

21 909 

43 035 

64 944 

Incidence density, 

0.0145 

0.0117 

0.013 


Incidence density in exposed/incidence density in unexposed — 
1.24 (95% confidence interval 1.07 to 1 43). Incidence density in 
exposed — incidence density in une?:posed = 0.003 (95% confidence 
interval 0 001 to 0.005). 

t Standard duration of 7 days subtracted for each episode of otitis 
media with effusion. 
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cause only one child in the study group had tympa¬ 
nostomy tubes placed, this variable was not included 
among the potential confounding variables. 

Population Attributable Fraction 

The information in Table 3 can be used to calculate 
the fraction of OME cases in the population ('popu¬ 
lation attributable fraction') thatmight be preventable 
by eliminating children's tobacco smoke exposure. 
The risk difference of 0.003 is multiplied by the 
prevalence of smoking (which was about 38% in 
North Carolina at the end of this study) to derive the 
population attributable risk of 0.001. From the same 
table, the total rate of OME is seen to be 0.013. Hence 
the population attributable fraction is estimated to be 
0.001/0.013 or 8%. 

Likewise, we can estimate the number of days with 
otitis media which may have been preventable. An 
estimated 3565 days, or 17,6% of the total days with 
OME, may have been prevented if tobacco smoke 
exposure were eliminated. 

DISCUSSION 

The children in this study with elevated serum 
cotinine concentrations had a Ibnger average duration 
of middle ear effusion than those with absent or lower 
serum cotinine concentrations. The difference in OME 
duration is especially notable insofar as the duration 
of illness may be a better measure of the burden of 
otitis media than the number of discrete episodes. 

This study is unique with respect to both the meas¬ 
urement of exposure to tobacco smoke and the meas¬ 
urement of otitis media with effusion. The use of 
serum cotinine concentration, an objective measure 
of tobacco smoke exposure, may have avoided the 
potential misclassification inherent in parental re¬ 
porting of smoking behavior. The prospective docu¬ 
mentation of OME over the first 3 years of life at the 
Frank Porter Graham Child Development Center is 
also independent of the parental decision to bring the 
child to a clinician for a physical examination. 

Our findings are consistent with the findings of 
Iversen et al, who studied children between 0 and 
7 years of age in Danish day-care centers and dem¬ 
onstrated an overall odds ratio of 1.6 (95% confidence 
interval from 1.00 to 2.5) for parental smoking and 
middle ear effusion as measured by tympanometry. 
That study reported point prevalence data in relation 
to parental reports of smoking behavior and estimated 
the overall fraction of middle ear effusion attributable 
to parental smoking to be 15%. Strachan et al 27 esti¬ 
mated that about one third of the cases of middle ear 
effusion in 6- to 7-year-old schoolchildren were at¬ 
tributable to passive smoking. The current study, 
using incidence density data, estimates the attribut¬ 
able fraction to be 8% in preschool children in day 
care. 

When interpreting these results, it should be noted 
that because the children in this day-care center were 
in a smoke-free environment for 8 hours each day, 
our estimate of the difference in OME risk related to 
tobacco smoke exposure is likely to be an underesti¬ 
mate of the risk in the home setting. Had we com¬ 
pared children being cared for at home by smoking 


parents to those living in smoke-free homes, we might 
have demonstrated an even larger risk difference. 

It is important to note that the use of the incidence 
density ratio does not take into account the fact that 
episoaes of otitis media experienced by an individual 
child are not independent of one another. A more 
conservative test, the Kolmogorov-Smimov test, did 
not verify that the difference between the distribu¬ 
tions of attack rates in exposed and unexposed chil¬ 
dren was significant. In view of these conflicting 
results, we believe that any difference in the number 
of episodes of otitis media with effusion is probably 
small. However, the Kolmogorov-Smimov test pro¬ 
vided additional evidence that the difference in du¬ 
ration of otitis media between the exposed and unex¬ 
posed children was significant. 

The possibility of misclassification bias must be 
addressed. Since the pediatricians and nurse practi¬ 
tioners who diagnosed and treated each episode of 
otitis media were unaware of the study hypothesis, it 
is very unlikely that diagnosis of OME would have 
differed according to the exposure status of the child. 
Also, there had been no literature suggesting an as¬ 
sociation between tobacco smoke exposure and mid¬ 
dle ear disease until 1983, 7 and data collection took 
place between 1964 and 1984. Furthermore, even if 
the clinicians had been aware of that potential asso¬ 
ciation, they were unaware of the child's exposure 
status unless they were familiar with the child's par¬ 
ents' smoking habits. Although misclassification of 
exposure may have occurred on the basis of a single 
cotinine determination, it is very unlikely to have 
differed according to the disease history of the child. 
Our estimates of duration of OME were based on 
biweekly examinations of the study children after 
diagnosis. Although this is a somewhat imprecise 
measure, it is not likely to have differed according to 
the exposure status of the child. All of these possible 
sources of misclassification would have made it less 
likely that this study would demonstrate a difference 
between the exposed and unexposed groups, thus 
serving to strengthen these results. 

Other researchers have documented that children 
in day-care settings have an increased incidence of 
otitis media. 2 *" 32 This study was not designed to ad¬ 
dress that issue. Our results do demonstrate a higher 
incidence of otitis media than was reported by Teele 
and his colleagues. 33 They followed 2565 children for 
the First 3 years of life and found that one third of 
them had three or more episodes of otitis media, 
while 29% never had any otitis media in the first 3 
years of life. Thus it is doubtful that generalizations 
can be made from our results to children who are not 
attending day-care centers. Our study site was chosen 
for convenience; population-based studies are needed 
to define further this apparent association. 

There are several possible mechanisms by which 
tobacco smoke might influence the occurrence of 
middle ear effusion. Experimental data show that 
smoke exposure can result in goblet cell hyperplasia 
and mucus hypersecretion in the respiratory tract, 34 
possibly including the eustachian tube and middle 
ear. This might lead to functional obstruction of a 
child's eustachian tube, especially when the exposure 
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occurs during a symptomatic viral upper respiratory 
illness, which could result in OME. Another possible 
mechanism is that tobacco smoke may diminish cili¬ 
ary function. Some animal evidence indicates that 
short-term exposure to cigarette smoke causes cilios- 
tasis and decreased mucociliary transport. 35 A third 
possible mechanism is that cigarette smoke and cer¬ 
tain viral infections both alter the phagocytic antibac¬ 
terial defenses of the respiratory tract, perhaps syn- 
eigistically. This may lead to increased bacterial col¬ 
onization and subsequently more otitis media. 

Otitis media with effusion is an important public 
health problem. It is the most common illness diag¬ 
nosed in US pediatricians' offices. 36 In 1980, otitis 
media accounted for 5 million office visits for children 
younger than age 3 in the United States. 37 It is esti¬ 
mated that $1 billion to $2 billion are spent on otitis 
media each year in the United States. 37 Since OME is 
a common disease, prevention of even a small 
proportion of illness-days by limiting the exposure of 
children to environmental tobacco smoke could have 
a large public health impact. 
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Maw, A.R., Parker, A.J., Lance, G.N., and Dilkes, M.G., "The Effect 
of Parental Smoking on Outcome After Treatment for Glue Ear in 
Children," Clin Otolaryngol 17: 411-414, 1992. 

In this study, a sample of 201 children between the ages of 2-9 
years with bilateral chronic otitis media with effusion were treated 
prospectively and at random by adenoidectomy, adenotonsillectomy, 
or with neither procedure. The parents of the children completed 
a questionnaire concerning their own smoking habits. The authors 
sought to examine the potential impact of parental smoking on the 
outcome of the treatment. The authors reported that "clearance of 
glue was statistically less frequent where the child's mother or 
where both parents smoked." The authors concluded that "the 
findings lend further support to professional and governmental 
opinions of a deleterious effect of passive smoke exposure on 
children and in this case parental smoking has been shown to have 
an adverse effect on the outcome of OME following surgical 
treatment." 
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The effect of parental smoking on outcome after treatment for glue ear in 
children 

A sample oTi 201 children< aged between 2 and 9 years with bilateral chronic otitis media with effusion 
(OMEi were treated prospectively and at random by adenoidectomy. adtenotonsilleciomy. or with 
neither procedure. In all cases only a unilateral grommet was inserted and the contralateral 
unoperated ear was examined one year posioperatively for persistence or resolution ofi the effusion. A 
self-administered questionnaire was complteied by the parents concerning their smoking habits The 
resolution of effusion following surgery was assessed in relation to smoking by the mother and rather, 
separately and'm combi nation i.pearanc*»oCgh»e was statistically less frequent where the child's 
mother or where both parentsimoit^r^hfirwas related to the number of cigarettes smoked by the 
mother or both parents. The adverse effect was demonstrable whether or not adenoidectomy or 
adenotonsillectomy had been performed for treatment. The findings lend further support to * 
professional and governmental opinions of a deltierious^fTect of passive smoke exposure on children 

has been shown to have an adverse effect on the outcome of OME 

following surgical treatment. 

Keywords ontis medio with effusion passive smoking glue ear 


Although in general terms the smoking habit is slowly 
declining it is still said to remain the single most preventable 
cause of premature death and sickness. Thirty-one per cent 
of women and 35% of men were smokers in 1986 compared, 
with 41% and 52% respectively in 1972 1 Currently there is 
concern about the number of children who smoke and about, 
the age ai which the habit starts. Twenty-seven per cent of 
girls and 18% of boys are said To be regular smokers at the 
age of 15.*' Smoking may affect an individual as part of an 
active process, buti a significant number of children are 
affected by tobacco smoke in a passive manner, particularly 
v in relation to maternal smoking: There is known to be a 
higher, rate ofi minor ailments and absences from school in 
children w hose mothers smoke 1 A wide variety of studies 
have shown an adverse effect of parental smoking on. the 
lower respiratory tract, with an increased incidence of pneu¬ 
monia: bronchitis, asthma and coughs. Passive smoking also 

Correspondence A.Richard Maw . Department of Otolaryngology. 
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affects the upper respiratory tract and there is an increased 
incidence of sore throats which is especially related to 
maternal smoking 4 

Studies in the past have shown conflicting results in 
relation to a causal link between passive smoking and the 
development of onus media and middle ear effusions or glue 
ear. The relationship is complicated, firstly by the variable 
level of passive smoking to which the child is exposed, the 
age at, which the studies are carried out and the other 
co-factors acting on the respiratory’ tract mucosa which are 
investigated coincidentally,. Independently Kramer et of..' 
Black.* 1 Iverson ei ah' and Hinton et a!' have shown an 
association between middle ear effusion and passive smoking 
exposure They demonstrated a relationship with the degree 
of exposure and have also shown an increased 1 risk with 
increasing age However, no suchi relationship has been 
found by other investigators’ H ‘ and it has been suggested 
that this was because these studies were earned out in pre¬ 
school children Nevertheless. Stewart ei al u failed to show 
a causal relationship in children aged between 5 and 9 years 

411 
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An investigation of Duich kindergarten children by Van 
Cauwenbergc 1 *' alio showed no increased risk of middle car 
effusions in children of parents who smoke, but there was a 
tendency fori the children to develop negative middle ear 
pressures as shown b> tympanometry. The study by Kramer 
cf al: showed a clear relationship between the increased risk 
of middle ear effusion for children bothun households where 
there were two or more smokers and also where there was 3 
Household consumption of more than 30 cigarettes a day. the 
risk increasing three and four-fold respectively,. There was an 
additive effect'when nasal congestion and atopy were taken 
into account, which elevated the risk to sixfold Most 
recently. Sirachan ei have confirmed a relationship 

between passive smoking and an increased level! of salivary 
cotinine. a derivative of nicotine, in children im whom there 
are also ivmpanomeiric changes confirming negative middle 
ear pressure They showed a relationship between these 
tympanometric findings with maternal smoking, the numbers 
of smokers in the house and the type of accommodation 
This is further evidence of a causal relationship between 
exposure to cigarette smoke passively in childreni and 
changes within the middle ear which are demonstrated objec¬ 
tively by tympanometry ll is likely that some older children 
in a household will be active smokers but the habit is 
expected to be infrequent in children less than 9 years of ace 
The present study examines prospectively the effects of 
maternal and paternal smoking habits on the outcome of 
treatmeni for glue ear in children aged between 2 and 9 
years. The surgical aspects of this study have previously been, 
reported" and we now present the effects of pass^c 
smoking in children with glue ear on outcome of treatment' 
1 yean following adenoidectomy and adenotonsilleciomy, A 
similar group m whom no pharyngeal surgery was performed 
ri also included, reflecting the effect of smoke exposure on 
the untreated condition. 

Subjects and method 

The study population consisted of 201 children aged between 
25 and 103 months with a mean age of 63 months There 
were 131 boys and 7.0 girls. Surgery- was performed on a 
randomly allocated basis in 3 groups of which 81 had 
adenoidectomy alone. 47 adenotonsilleciomy and 73 did not 
have surgery performed, either to tonsils or adenoids (After 
150 cases had been analysed and reported." adenoionsilltc- 
lomy was discontinued for ethical reasons and adenomec¬ 
tomy was performed at random.) Middle ear effusions had 
been confirmed on 3 occasions during a 3-month period 
preopcrativcly and at operation only a unilateral 
myringotomy and grommei insemon was performed The 
contralateral unopera ted! ear was examined by a validated 
oioscopist to confirm the presence of an effusion 
Subsequent follow-up was made at 1 year 
( - 3 monihsl Ikter and the same observer examined the 


unoperated ear by pneumatic otoscopy to assess clearance or 
persistence ofithe effusion Pure-tone or free ficldiaudiometry 
and impedance studies were also carried out pre and posi- 
operatively as previously described " A self-administered 
questionnaire was completed preopcrativcly by one or both 
parentswith respect to their smoking habits The occupation 
of the father was noted and classified into b social classes a** 
follows: 

(1) Professional 

(2) Intermediate. 

(3M Skilled non-manual 
(?M) Skilled manual 

(6) Partly skilled 
(6) Unskilled! 

Details were requested of the number of cigarettes (or 
tobacco equivalent fori cigars and pipe tobaccct smoked per 
day during the previous 12 months by both the father and 
mothcri They were also asked whether they had ever smoked 
during the previous 12 months. Parents were classified into 
non-smokers, mild smokers (1-9 cigarettes per day), 
moderate smokers (10-19 cigarettes per day I and 1 heavy 
smokers (20 or more cigarettes per day) 

statistical analysis 

Bivariate statistics were used initially to investigate the 
distribution of the data which were shown in some cases not 
to be normally distributed For this numerical data. a non? 
parametric Kruskal-WaHis analysis was used to compare the 
populations of those whose effusions had cleared against 
those m whormit remained in all the cases and in individual! 
operation groups For categorical!data, such as those based 
upon no cigarettes, mild, moderate or heavy smoking as 
discussed earlier, a chi-squared analysis was used, to make 
comparisons between the effusion resolved and effusion 
persisting populations, either as a whole or within each 
subgroup based on their treatment The outcome variable of 
the presence or absence of glue in the unoperated ear at 
1 year was assessed in relation to smoking by the mother and 
father, separately and in combination. The effects of 
smoking on outcome were therefore assessed for the whole 
group of 201 children and for the 3 treatment groups An 
analysis of variance was also made to explore the relation? 
ship with the othen variables m particular the ace and sex of 
the child, the type of operation performed and the socio¬ 
economic group ofithe father 

Results 

The rcsullv of the statistical analysis arc shown in Tables li 
and 2 There was significantly reduced oioscopic clearance of 
effusion in an unoperated ear ai 1 year in those children 
whose parents smoked compared with those who did not 
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Table 1. Variables analysed in relation to oioscopic clearance in 
an unoperaied car ai 1 yean in all cases and with respect to 
treatment group 


(I I Numerical oata 
<D Ape 

4ii) No. of cigarettes or equivalent smoked by father per day 

tiiil No of cigarettes or equivalent smoked b> mother per day 

(iv) No of cigarettes or equivalent smoked by mother and father 

per day 

(2) Categorical data 
ID Socioeconomic group 

(ii) Whether, father had ever smoked during the previous 1 2 
months 
10 to M 

fin) Whether mother had ever smoked during the previous 12 
months 
<0 or I) 

(?) Denved variants 

(il No of cigarettes or equivalent smoked by father per day 
expressed as 
0 ■ 0 tnonej 

1 - 1-9 (mild) 

2 * I0 X I9 (moderate) 

3 - 20- (heavy) 

(ii) No of cigarettes or equivalent' smoked by mother per day 
expressed as 
0*0 (none) 

1 = 1-9 tmild) 

2 - 10-19 (moderate) 

: = 20- (heavy | 

tiii) BS1I0 = neither father or.mother smoked 

1 * either father or mother smoked 

2 = both parents smoked 

ml BS2 sum of derived variants ft) and fill 


This was evident in all cases where both parents or mother 
smoked, irrespective of whether surgery to the tonsils or 
adenoids was performed. Clearance was significantly 
enhanced in ibose who underwent adenoidcciomy or adeno- 
tonsillectomy, compared with those who did no) receive 
pharyngeal surgery The socioeconomic group of the father 
was. unexpectedly, found noi to have a significant relation¬ 
ship to outcome by the analysis in terms of any of the 
smoking or other variables. 

Discussion 

This study shows for the first time an adverse effect on the 
outcome of surgical treatment for children with glue ear in 
relation to parental smoking habits. Il further supports 
previous evidence in favour of a relationship between passive 
smoking and glue ear in children^ Bearing in mind the age 
of the children in this study it is unlikely that many were 
regular active smokers. These children had very well estab¬ 
lished biUteral disease. On average there was a previous 
history of subjective hearing loss for at least Ifc months prior 
to inclusion in the study. The outcome variable, oioscopic 
clearance of effusion in an unoperaied ear’ was assessed by a 
validated observer'* and wc have reported previously the 
corresponding audiometrie and tympanomeinc findings '* 
Despite the severity of the disease in these children we have 
shown that resolution of glue ear after treatment is reduced if 
the child's mother smokes and there is also a relationship 
between outcome and the number of cigarettes smoked by 
the mother. Furthermore, there is a more significant adverse 


Table 2. Significant variables in relation 
to oioscopic clearance in an unoperated 
ear at. I year 


effect 

on outcome 

if both parents smoke 

and again this 

Parameters tesied for 

All cases 

TA 

A 

No pharyngeal , 

significance between <n « 20Ii) 

populations where fluid 
resolved and where it 
persisted 

Numerical data; Kruskal- 1 Wallis analysis 

(m* 47)i 

tr» - 81) 

surgery 
in * 73) 

<i) Age 

P < 0.05 

ms. 

ns 

P < 0.025 

(ii) Mother and father: no of 
cigarettes or equivalent 
smoked per day 

P < 0 025 

n.s. 

ms 

n.s 

(2) Analysis of variance 

fit Age 

n.s 

n.s 

n.s 

P < 0.025 

(»i) Mother no of cigarettes or P < 0.05 
equivalent smoked per day 

(3) Categorical data chi-squared analysis 
Derived variants 

P < 0 05 

n.s 

n.s 

BS1 (set Table 1 ) 

n.s 

n.s 

P < 0 05 

ns 

BS2 (see Table 1) 

P < 0 05 

P < 0.05 

n.s 

ms 


TA. Adenoionsilleciomy. A. adenoidectomy 
ms . notisignificant (P> 0 05). 
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relates 10 the number ofl cigarettes smoked by both parents 
This adverse effect on outcome is irrespective of whether or 
not surgical I treatment is carried out As demonstrated in 
previous studies the present analysis confirms a significant 
effect of the Childs age on outcome following surgery for 
glue ear in that clearance is less common in the younger 
patients but the effects of parental smoking are independent 
of the age of the child. The study provides further support to 
professional and governmental advice that parental smoking 
is harmful to children. It suggests that the beneficial effect of 
Jurgen for glue ear by adenoideciomy will be reduced if the 
tKiTd returns to a household where there is exposure to 

^tSbacco smoke. 

• % 
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This study investigated the possible relationship between exposure 
to ETS and hearing deficits and abnormalities of the eardrum in 87 
10-month-old infants from a "socially deprived" area. The author 
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The author concluded that "the results of this study lend further 
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cause of hearing deficits in children." 
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hearing loss in 17 (Sl9r): Seven infants were lost to follow up 
and the tympanic membranes were not satisfactorily visualised' 
in three cases. 

539r of infants came from single parent families and only 
9.29c had a working parent, in all cases an unskilled labourer. 

739c of mothers were current smokers and smoked oniaver¬ 
age 17.S cigarettes per day. Overall 779c of infants were 
exposed to cigarette smoke. Surprisingly, there were no ex¬ 
smokers in the study group. 

The mcani(±SD) age of infants who attended was 10.67 (2.4) 
months and.there was no difference in the age tp=Q;5) or 
(p=0,12) sex distribution of those who passed or failed the 

hearing test. The main results are shown ini the accompanying 
table. Infants who were exposed to cigarette smoke were 
nearly five times more likely to have a hearing deficit and 
were three times as likely to have visible abnormalities of the 
tympana. When 1 infants with normal looking tympana who 
were not exposed to smoke were compared to those who were 
exposed and had abnormal tympana the prevalence of hearing 
deficits rose from 6.29c to 64.5% (p=0.0001), 

Discussion 

This is the first study to report an association between passive 
exposure to cigarette smoke and hearing loss in infants. 
Several studies have looked at this association in older children 
aged between one and 11 years with the majority in the two to 
seveni year'age range.*■ ,2JJ The three case control stud¬ 
ies published^ report an odds ration of 1.6 - 2.8 of exposure to 
parental cigarette smoke in children attending hospital with 
middle ear effusions. 56 -’ Six studies of children in the general 
population have reported on the association between middlb 
ear effusions and: exposure to passive cigarette $moke. i5MU,u::n 
Only three of the studies could demonstrate a positive associa¬ 
tion. M0JV 

This study differs from the others in a number of respects. 
The main end point measured was hearing loss rather than 
abnormal tympanometric responses. Hearing was assessed 
blindly without knowledge of exposure status by a'Single oper¬ 
ator thus eliminating inter observer bias. The specificity of 
diagnosis was high as S19c of diagnoses were confirmed by a 
medical audiologists. Indeed the specificity may be higher as, 
glue ear tends to resolve spontaneously and this may occurred 
in some of the cases between testing and referral! to the audiol¬ 
ogist. 14 The study was confined to a single social class group 


im a> small! geographical a nca wh»ehi*oulU help to further 
reduce the possibility of bias: 

The prevalence of hearing deficit: in the non exposed group 
was 10% compared to 49% in the exposed group. If the jsno- 
ciation reported here is causal then 75% of: hearing deficits.im 
this cohort could be attributed!to:exposure to cigarette smoke. 
The results of this study support the hypothesis that passive- 
exposure to cigarette smoke is a cause of middle ear effusion' 
and hearing loss inichildren. 
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Abstract 

The emergence of consultation psychiatry as an important psychiatric subspccialty is in part due to the siting of psychiatric 
units in general hospitals, the manifest advances in medical technology and the increasing elderly population needing 
specialist care. This paper describes an evaluation of all 1 referrals to a liaison psychiatry unit in a 550 bed general hospital 
over a six month period. 205 requests for psychiatric consultation were received, which represented 29c of all admissions. 
There was considerable variation between departments with regard to the referral rate. Management most often consisted 
of advice, with over 509c of patients being subsequently referred for ongoing psychiatric care. 


Introduction 

Consultation liaison (CL) psychiatry has been defined as 'that 
area of clinical psychiatry which includes all diagnostic, 
therapeutic, teaching and! research activities of psychiatrists in 
the nompsychiatric pans of the general hospital*;’ The siting of 
psychiatric units in general hospitals and in the community (in 
line with current health policy*') and the advances in, medical 


technology which result in new psychosocial and psychiatric 
problems for patients' will increasingly challenge the resources 
and expertise of the liaison psychiatrist. 

Research in i this area io dare-ha*, mainly included, the 
ascertainment of the prevalence of psychiatric ’cases' in 
samples of general Hospital: patients, and care provision jn 
terms of cost; effectiveness and of medical outcome. 4 - One 
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children in the intravenous cannula group had to terminate 
their intravenous treatment prematurely because of 
complications and inability to maintain intravenous access. 
The silastic long line group had nearly 70% of their duration of 
treatment carried out at home compared to only 30# in 
intravenous cannulta group (p value 0.014). The device life 
assessed was statistically highly significant in favour of the 
silastic long line group (p<0.0001Cost of the device was 
higher in silastic long line group. 

We came across only very few minor complications from 
silastic long iones. One child complained of pain after three 
days and the line had to be taken out and reinserted again in a 
different site. Four patients had leakage at the connector (blue) 
site which we corrected by simple manipulations. One line 
ruptured after administration of antibiotics using a large bore 
needle andia bigger syringe. No incidence of sepsis occurred 
with silastic long lines in our study. 

Intravenous cannula complications are well known. Even 
though they were not very' serious they warranted frequent 
change in cannulas. Pain, phlebitis, blbckage and leakage into 
the tissueswere very common problems. During the duration 
of treatment in the intravenous cannula group* finding suitable 
veins for cannulaiion became more and more difficult. 

Discussion 

It appears that silastic long lines are still only rarely used for 
antibiotic administration in cystic fibrosis patients in Ireland, 
even though their use is well established in many centres in the 
United Kingdom.' Since we have started using these lines in 
our cystic fibrosis population, the number of hospital 
admissions has been reduced. Children as well as parents 
were well disposed to the idea of silastic long line 
catheterisation because of the trauma these children have gone 


_ 11 1 

through due to repeat venepunctures before. The lltng line also 
allows greater freedom; of mobility to the child. We allow 
them to take pan in.active sports, including swimming with the 
line in situ 

This device has given an opportunity to the cystic fibroMv 
children to spend their time with their parents at home while 
being treated actively. Even though the silastic long line group 
had a significantly higher device costl reduced number oil 
admissions and visits to the hospital reduce Lhe overall cost oil 
the treatment. It also decreases: the workload of medical as 
w:ell as nursing staff. 

The skill and technique required for insertion of silastic long 
lines can be easily acquired! by any house officer with suitable 
training. We have devised a simple management protocol 1 
regarding silatic long line care which is distributed to the 
parents and nursing staff. From our study we found that the 
silastic long line (Vigan) is an extremely useful device for 
intravenous administration in children; with cystic fibrosis, 
which can be managedsafely and easily at home. 
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Abstract 

A cohort of infants scheduled to attend the 10 month developmental assessment were studied to determine whether hearing 
deficits are more common in those exposed to cigarette smoke. Hearing was assessed bv the standard distraction test and 
those with persistent abnormalities were referred to a medical audiologist. Overall 77% of infants were exposed! to 
cigarette smoke and 40% failed the initial hearing tests. Exposure to cigarette smoke was associated with a 4.9 times 
increase in the prevalence of hearing deficits_and 75J5^ of. the,cases.of hearing, loss were statistically, attributable Jo.exposure 
^-cigarette smoke. J^^ltsjoUhls^c 


Introduction 

There is considerable evidence that passive exposure to 
cigarette smoke causes an increased frequency of bronchitis 
and pneumonia in the first year of life. 1 - The aim of this study 
was to determine whether passive exposure to smoke is alfeo 
associated with hearing deficits ini infants, the majority of 
which are due to obstruction of the eusiachian tube with conse¬ 
quent middle ear dysfunction.' 

Subjects and methods 

A cohort of infants due to attend their first scheduled develop* 
mental examination in a socially deprived area where chosen as 
the study group. As parti of the examination hearing was 
assessed by the Stycar distraction! test and the tympanic mem* 
branes inspected by. a single trained operator.'* The tympanic 
membranes were judged to be abnormal if there was scarring, 
retraction or visible inflammation. Subsequently a social occu¬ 
pational and smoking history was taken from the accompany¬ 
ing parent. Those who failed the initial hearing test' were 
retested on two subsequent occasions three weeks apan andrif 


the hearing was still!abnormal were referred to a medical audi- 
olbgisti 

Categorical variables were analysed using the Mantel- 
Hacnszaj Chi Square test and continuous variable with the t- 
lesi. 

Results 

87 (83.6%) of 104 infants attended the scheduled examination. 
Thirty-five infants (40i2%) failed the initial hearing test and 34 
infants had visible abnormalities of the tympanic membranes. 
Onirepeai testing 21 infants persistently failed the hearing test 
and were referred to a medical audiologist who confirmed 
Table - Results 


Exposure to smoke Relauve nsk 


Yes 


No 


R value 


Normal hearing 

34 

18 



Abnormal hearing 

33 

i 

4 - 9 

0.001 

Normal tympana 

34 

16 

~ 


Abnormal tympana 

31 

3 

3.0 

0.01 
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Rasmussen, F., "Protracted Secretory Otitis Media. The Impact of 
Familial Factors and Day-Care Center Attendance," International 
Journal of Pediatric Otorhinolaryngology 26: 29-37, 1993. 

The authors of this study assessed the potential impact of various 
familial factors, day-care attendance and passive smoking on the 
incidence of protracted secretory otitis media (SOM) in a cohort 
of 1306 Swedish children followed from birth to age seven. The 
authors reported that children with siblings who had the same health 
problem were at four times the risk of SOM and children who attended; 
a day-care center 12 or more months during the first four years of 
life had 2.6 times the risk of SOM. The authors reported that "no 
association was found between parents' smoking habits and the 
incidence of protracted SOM." 
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Abstract 

This study’s objective was to assess the impact of familial factors, day-care 
center attendance, and passive smoking on the incidence of protracted secretory 
otitis media (SOM). An unselbcted cohort of 1306 Swedish children were followed 
from birth to 7 years of age. Information about physician visits and insertions of 
tympanostomy tubes for SOM was collected at the ENT-departments in one 
Swedish county. The materia] was analyzed by life lablh methods and Cox’s 
regression analysis. At the ages of 3, 5 and 7 years, 19c, 4% and 6%, respectively, 
of the children had been treated by tympanostomy tubes for SOM. The cumulative 
incidence of protracted SOM was four times higher among the children who had a 
sibling with the same health problem. Attendance at a day-care center of 12 or 
more months during the first 4 years of life increased the risk for protracted SOM 
by 2:6 times. No association was found between parents’ smoking habits and the 
incidence of protracted SOM. 


troduction 

Secretory otitis media (SOM) is a disease in which there is a middle ear 
Fusion, the tympanic membrane is intact and symptoms of acute inflammation 
e absent. In this study protracted SOM is defined as SOM treated by insertion of 
tympanostomy tube. 
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A Danish study showed that 20% of 3-year old children had SOM at a screening 
tympanometric examination and 6% had SOM persisting for 6 months [6]. In 
another Danish study, also based on tympanometric measurements, SOM lasting 
for at least 3 months was found in 6% of 210 children (1-6 years of age) who did 
not utilize municipal day-care f I]. 

The etiology and pathogenesis of SOM is multifactorial and incompletely 
understood. Dysfunction of the Eustachian tube is important in the pathogenesis 
[111,131. It has been suggested that heredity plays a part in determining a child’s 
likelihood of developing SOM [10]. From tympanometric studies, day-care center 
attendance is a known risk factor for SOM [5,14,15]. However, previous research 
has not proven that enrollment in day-care centers comprises a risk factor for 
protracted SOM. Parental cigarette smoking has also been reported to be a risk 
factor for SOM by some authors [7.9.12]J but not by others [3.16]. 

The research' questions directing this population based cohort study are: (a) 
How large is the cumulative incidence of protracted SOM among Swedish preschool 
children? (b) Does the risk for protracted SOM increase if a sibling has or has had 
the same health problem? and (c) Are the type of dav-care and parents 1 smoking 
habits risk factors for protracted SOM? 


Methods 
Study area 

The municipality of Osthammar, with a population in 1980 of 21,028. is located 
in Uppsala county, 70 km (43 miles) northeast of the city of Uppsala and 140: km 
(87 miles) north of Stockholm. Two thirds of the population lives in five small 
urban centers and the remainder in rural areas. 

Primary health care in Osthammar is available at one larger and three smaller 
primary health care centers. There was no otorhinolaryngologist (ENT-specialist) 
working in the study area from 1977 to 1988 and most specialized outpatient care 
and all inpatient care for children was provided at the two hospitals in Uppsala. 

Subjects 

The study population comprised all 1306 children bom in the municipality of 
Osthammar between 1977 and 1981. Information about the children’s date of 
birth, gender and address was collected from the County Civic Population Regis¬ 
ter. Additional demographic data, dates of possible emigration etc., were collected 
from parish offices in Osthammar. By the children’s first, third and seventh 
birthdays 6%, 15% and 23%, respectively, had moved from the municipality of 
Osthammar. 

Data on use of medical care 

Information about all physician visits made by the 1306 children from 1 January 
1977 to 31 December 1988 was collected from patient records held at the 
departments of otorhinolaryngology (ENT), audiology and phoniatrics at two 
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hospitals in Uppsala. AiJ physician visits due to SOM were retro-actively recorded 
on a special form with information about the dates of visits and department AJI 
patient records were scrutinized by the author. The principal outcome variable is 
date of insertion of a tympanostomy tube for SOM. An operation was recorded as 
tympanostomy for SOM only if middle ear effusion was reported by the ENT 
specialist The ENT departments were the only places in Uppsala county where 
tympanostomy procedures were performed between 1977 and 1988. 

Postal questionnaire 

In 1990 all parents, including those who had moved from Osthammar, received 
a questionnaire by mail. Detailed questions were asked about family structure, 
number and age of siblings, form of day-care and parents* smoking habits during 
the child's first 7 years of life, the child’s use of tympanostomy tubes, and the 
occurrence among siblings of SOM which led to insertion of tympanostomy tubes. 
This questionnaire was filled in and returned for 80% of the children. 

Statistics 

The starting point for all observation periods was the date of birth and the end 
point the date of a physician visit or an operation for SOM. The follow-up period 
was 7 years. Children who moved from the municipality or died before their 
seventh birthday are included in the analyses from the date of birth to the date of 
migration (or death). Children who moved (or died) before the studied event 
occurred are type-1 censored cases. Cumulative proportions of children with at 
least one ENT-physician visit for SOM or insertion of tubes for SOM at least once 
were estimated by the actuarial lift tablfe method [8]J The life tables and survivor 
functions in BMDP were used. Differences between survivor functions for sub¬ 
groups of individuals were compared by using Breslow*s generalized test [2]. The 
effects of a set of covariates on the rate of physician visits for SOM. meaning the 
hazard rate, were analysed by Cox’s proportional hazards regression model (4). 
This model is appropriate for censored data if proportionality exists between 
hazard rates for different values of the covariates. The significance of associations 
between covariates and the hazard rate was tested by the likelihood ratio test [2.4]. 
The procedure for survival analysis with covariates in BMDP was used [2]J 

Reliability : study 

Recall bias in the parents’ answers about their children’s use of tympanostomy 
tubes was studied. The information from the cohort members* patient records 
about insertion of tympanostomy tubes for any reason during their first 7 years of 
life was compared to the equivalent data from the questionnaires. 


Results 


In the reliability study agreement was found for 99% of the children with 
respect to use or no use of tympanostomy tubes. 
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Diagnosis 
or type ofi 
operation 

Diagnosis and/or operation during the 
children's first 7 years of life 


No. of 
children 
(n — 1 306) 

Cumulative 

proportion 

Mean age at 
diagnosis or 
operation (years) 

First visit to an 

ENT specialist for 
secretory otitis 
media 

101 

0.10 

3.9 

Second visit to an 

ENT specialist for 
secretory otitis 
media 

66 

0.07 

4,2 

Tympanostomy tubes 
for the first time 
because of secretory 
otitis media 

56 

0.06 

4.3 

Tympanostomy tubes 
for the second time 
because of secretory 
otitis media 

14 

0.01 

4.5 

First visit to an 

ENT specialist for 
chronic otitis media 

2 

0.002 

3.2 


Ten percent of the children had visited an ENT-specialist at least once for 
SOM. Fifty-six (6%) were treated for SOM with a tympanostomy tube through one 
or both tympanic membranes at a mean age of 4.3 years (Table I). 
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TABLE II 

J Cumulative proportions of children treated with tympanostomy tubes at least once because of secretory 

otitis media during the first 7 years of life, by gender 


Gender 

Follow-up period in years of life 




Proportion 
censored at 
the seventh 
birthday 

1.0 

2.0 

3.0 

4.0 

5.0 

6.0 

7.0 

Boys (n - 633) 

0.00 

0.00 

0.01 

0.01 

0.03 

0.03 

0.04 

0,24 

Girls (n« 673) 

0.00 

0.00 

0.01 

0.02 

0.04 

0.06 

0.07 

0,22 

Total l(n « 1306) 

0.00 

0.00 

0.01 

0.02 

0.04 

0.05 

0.06 

0j23 
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TABLE III 


Cumulative proportions of children treated with tympanostomy tubes because of secretory otitis media 
during the first 7 years of life, according to the presence of this disease among siblings 


A sibling 
has or has 
had tympa¬ 
nostomy 
tubes 

Yes (n » 70) 
NO (n-910) 


Follow-up time in years of life 


1.0 


0.00 

0.00 


2.0 


0.02 

0.00 


25 


0.03 

0.00 


3.0 


0.10 

0.01 


4.0 


0.12 

0.01 


5.0 


0.14 

0.03 


7.0 


0.18 

0.05 


Proportion, 
censored at 
the seventh 
birthday 


Table II shows that 4% of the boys and 1% of the girls had tympanostomy tubes 
inserted for SOM during the first 7 years. The difference was not statistically 
significant (P « 0.10). 

Table III shows that SOM treated by tympanostomy tubes was at least three 
times as common among those children who had a sibling who had also received 
treatment for SOM by tympanostomy tubes (P « 0.0000). Only children who had at 
least one sibling are included. 

Table IV shows proportions of children who got a tympanostomy tube through 
one or bothi tympanic membranes at least once during preschool age by type of 
day-care. Included are only those enrolled in either municipal day-care centers 
(DCCs) or in municipal family day-care homes (DCHs) for at least 12 months of 


TABLE IV 

Cumulative proportions of 710 children treated with tympanostomy tubes because of secretory otitis media 
during the first 7 years of life . by form of day-care 


Form of 

Follow-up lime in years of life 




Proportion 

day-care 

1.0 

2.0 

3.0 

4.0 

5.0 

6.0 

7.0 

censored at 
the seventh 
birthday 

Municipal 

day-care 

center 

<n - 213) 

0.00 

0.01 

0.03 

0.05 

0.07 

0.09 

0.10 

0.17 

Municipal 
family day¬ 
care home 
(n - 67) 

0.00 

0.00 

0.02 

0.04 

0.04 

0.06 

040 

0.28 

Day-care only 
in the child s 
own home 
(n - 435) 

0.00 

0.00 

0.00 

0.01 

0.02 

0.03 

0.03 

0.13 


Source: https://www.industrydocuments.ucsf.edu/docs/xmvj0000 


TABLE V 


Cumulative proportions of 1022 children treated with tympanostomy tubes because of secretory otitis media 
during the first 7 years of life. by mothers' smoking habits 


The mothers’ 

smoking 

habits 

Follow-up time in years of life 




Proportion 

1.0 

2.0 

3.0 

4.0 

5:0 

6.0 

7.0 

censored at 
the seventh 
birthday 

Non-smokers 
i n - 585) 

0.00 

0.00 

0.01 

0.02 

0.04 

0.05 

0.06 

0.17 

10 cigarettes 
or more per 
day during the 
child's first. 

4 yrs of life 

247) 

0.00 

0.00 

0.01 

001 

0.03 

0.03 

0.04 

0,16 

Mothers not 
belonging to 
any of the 
groups above 
i n ■» 190 ) 

0.00 

0.00 

0.02 

0.02 

0.04 

0.05 

0.07 

0.17, 


the first 4 years of life, and those cared for in their own homes during all of the 
first' 4 years. Excluded are children who attended a DCC as well as a DCH during 
the first 4 years of life. The difference between the children attending a DCC and 
those cared for at home proved to be highly significant (P - 0:0006). The differ¬ 
ence between children in DCH and those cared for in their own homes was on the 
other hand not significant (P * 0.08). 

The children were divided into three groups according to their mothers* 
smoking habits: Mothers who smoked 10 or more cigarettes per day throughout 
their child’s first 4 years of life, mothers who were non-smokers during the child's 
first 4 years, and the remaining group. No significant differences were found 
between any of these groups of children (P - 0.23) (Table V). 

Analyses which included only the two-parent families were also performed! No 
difference was present in proportions treated with' tympanostomy tubes between 
the children whose mothers and fathers were non-smokers, those whose mothers 
and'fathers had smoked 10 or more cigarettes per day and children from the 
remaining two-parent families. 

Table VI shows a multivariate analysis with three independent variables show¬ 
ing statistically significant associations with the dependent variable (occurrence of 
protracted SOM): Because of its importance for the totality one insignificant 
independent variable (enrolhnent in DCH) is also included in Table VI. This 
analysis included only children with siblings. The relative risk (RR) that a child 
would get tympanostomy tubes because of SOM increased 4 times if he or she had 
a sibling who had received treatment by tympanostomy tubes for the same reason. 



Source: https://www.industrydocuments.ucsf.edu/docs/xmvj0000 
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TABLE VI 

Cox s repression model for associations between independent variables and hazard rate for SOM treated 
with tympanostomy tubes (n — 975 > 


Independent 

No of 

Beta- 

Relative 

959r 

variable 

children 

estimate 

risk 

confidence 




(RR) 

interval for 
relative risk 

A sibling has or 
has hadtympano* 
siomy tubes 





Yes 

70 

1 42 

4.15 

<2.06; 838) 

No 

905 




The child is oldest 
among the siblings 

Yes 

433 

0.58 

1.79 

0.01: 3.16): 

N6 * 

542 




Municipal day-care center 
during 12 mos of the first 

4 ats of life 





Yes 

197 

0.95 

2.59 

0 .42: 4 .74) 

No • 

778 




Municipal family day-care 
home during 12 mos of the 
first 4 vrs of life 





Yes 

66 

0.66 

1.94 

(0.6S; 5.57) 

No * 

909 





* Reference category 


The RR for protracted SOM was 1.8 times higher among those who were the 
oldest child in the family compared to the children who had older siblings. The RR 
for SOM treated by tubes increased 2.5 times for those children enrolled in a DGC 
for at least 12 months during the first four years of life, as compared to those who 
had beem cared for in their own homes during their first 4 years. The RR for 
enrollment in DCH (1.94). was not statistically significant. 

An analysis including the same variables as found in Table VI but only those 
cohort members whose siblings were bom either before 1977 or after 1981 showed 
virtually the same results. In other analyses not shown no associations were found 
between the number of siblings and occurrence of SOM treated with tympanos¬ 
tomy tubes. 


Discussion 


It is an advantage that the children were as old as 9-13 years in 1990 when data 
• about protracted SOM in siblings were collected. Very few- of the cohort members 



Source: https://www.industrydocuments.ucsf.edu/docs/xmvjOOOO 


2024228282 





got new siblings after 1990' who might become new cases suffering from protracted 
SOM. Accordingly, it is highly likely that the information about protracted SOM in 
siblings is complete or almost complete. 

As stated in Rocklcy and Rhys Evans [10], it is nearly impossible to determine 
whether or not an individual has suffered from SOM on the basis of otolbgical 
history. However, the reliability of the information from questionnaires about a 
child's use of tympanostomy tubes was very high. Parents were thus fully capable of 
recalling their children s use of tympanostomy tubes during the previous 5-10 


Ack 


Cot 

Brc 


Ref 


years. 

The risk for protracted SOM increased four times if a sibling had had the same 
disease. When interpreting this finding it is important to keep in mind that the 
form of day-care and parents' smoking habits were taken into account in the 
multivariate analysis. Parents may still be more inclined to seek an ENT-specialist 
and perhaps suggest tympanostomy tubes for their child if previous experiences of 
that treatment of an older sibling had been positive. This type of confounding was 
eliminated by including place in sibship in the regression analysis. Since the form 
of day-care was controlled for, concordance between siblings cannot be explained 
bv any tendency among siblings to attend the same rype of day-care. 

The RR for protracted SOM was 1.79 among those who were the oldest child in 
the family compared to the children who had older siblings. However, the lower 
limit of the 959c confidence interval for the RR was very’ near 1.00. Consequently 
this association might be due to random error. 

In their case-control study, Rockley and Rhys Evans [10] examined otologically 
146 parents of 73 children aged 1-4 years admitted to British EKT-departments 
for surgical treatment of SOM, and 70 parents of 35 children admitted to the same 
hospitals for surgery other than SOM. They described tympanic membrane abnor¬ 
malities suggesting SOM previously in life among 399c of the parents of the cases 
with SOM and among 149c of parents of the controls. Based on this data the odds 
ratio of 3.84 is easily calculated. Regardless of differences in specific study design, 
there is close agreement between the odds ratio from Rocklty’s and Rhys Evans’ 
study and the RR of 4.15 in the present study. 

In accordance with Rocklty and Rhys Evans [10], the present study clearly 
shows that familial factors are important in the etiology of protracted SOM. The 
intra-familial associations can not be explained by similarities among siblings with 
respect to form of day-care or passive smoking in the home. The pathophysiologi¬ 
cal mechanisms behind these intra-familial associations remain to be identified by 
future research. 

Younger siblings of children with protracted SOM comprise a risk group for the 
same disease. While previous tympanometric studies have shown that enrollment 
in a DCC comprises a risk factor for single short episodes of SOM, the present 
study has confirmed attendance in DCCs as a risk factor for protracted SOM. 
Attendance in DCC is thus not suitable for children with protracted SOM. This 
form of day-care is even less appropriate if an older sibling to the child with 
protracted SOM has or has had the same disorder. 


1 I 
c 
1 

2 l 
t 

3 \ 
r 

4 C 

5 f 
U 
c 

6 t 

i 

7 } 
I 

g v 
j 

9 v 
e 

10 F 
a 

11 S 
P 

12 S 
l: 

13 1 
t 
5 

14 1 
8 

15 V 

a 

16 2 
t; 

3 



Source: https://www.industrydocuments.ucsf.edu/docs/xmvj0000 


2024228283 



37 


Acknowledgements 


This study was supported by grants from The Swedish Medical Research 
Council. The Swedish Society of Medicine, The Uppsala County Council, and The 
Bror Hjcrpsted s Foundation! 


References 


1 Birch. L. and Elbrond. O. (1986) Prospective epidemiological study of secretory otitis media in 
children not attending kindergarten: an incidence study. Ini. J. Pediatr. Otorhinolaryngo). 11, 
183-190. 

2 BMDP statistical software manual. Vol. 2 (1988) Los Angeles, University of California Press, pp. 
689-742. 

3 Van Cauwenberge. P.B (1984) Relevant and irrelevant predisposing factors in secretory otitis 
media. Acta Otolaryngol. 414. 147-153. 

4 Cox. D:R. (1972) Regression modeh and life-tables. I. R. Statist Soc. B34, 187-220. 

5 Fiellau-Nikolajsenj M. (1979) Tympanometry in 3-year-old children. Type of care as an epidemiolog¬ 
ical I factor in secretory otitis media and tubal dysfunction in unselected populations of 3-year-old 
children. J. Otorhinolaryngol. 41, 193-205. 

6 Fiellau-Nikolajsen* Mi (1983) Epidemiology of secretory otitis media: a descriptive cohort study. 
Ann. OtolJ Rhinol. Laryngoli 92. 172-177. 

7 Hinton. A.E. and Buckley. G. (1988) Parental smoking and middle ear effusions in children. J. 
Laryngol. Otol. 102. 992-996. 

8 Kalbfleiscb. J.D. and Prentice, R.L. (1980) The statistical analysis of failure time data. New York, 
John Wiley, pp. 6-116. 

9 Kjaemer. M.J., Richardson, M.A., Weiss, N,S. et al. (1983) Risk factors for persistent middle-ear 
effusions. JAMA 249, 1022-1025 

10 Rocklcy, TJ. and Rhys Evans, P.H. 0986) Secretory otitis media - Evidence for an inherited 
aetiology. J. Laryngol. OtolJ 100. 389-393. 

11 Stenstrom. C. Bylander-Groth, A. and lngvarsson^ L 0991) Eustachian tube function in otitis 
prone and healthy children* Ini. J; Pediatr. Otolaryngol. 21, 127-138. 

12 Strachem D.P., Jarvis M.J. and Feyerabend, C. 0989) Passive smoking, salivary cotinine concentra¬ 
tions, and middle ear effusion in 7 year old children. Br. Med. J. 298* 1549-1552. 

13 Takahashi. H., Hayashi, M., Sato, H. and Honjo, I. 0989) Primary deficits in Eustachian tube 
function, in patients with otitis media with effusion. Arch. Otolaryngol. Head Neck Surg. 115, 
581-584; 

14 Tos. M., Poulsen, G. and Borch, J. (1978) Tympanometry in 2-year-old children. J. Otorhinolaryn¬ 
gol. 40, 77-85. 

15 Vinther. B„ Brahe Pedersen, C. and Elbrond. O. (1984) Otitis media in childhood. Sociomedical 
aspects with special reference to dav-care. Clin. Otolaryngol. 9, 3-8. 

16 Zielhuis. GA.. Heuvelmans-Heinen, E.W., Rachj G.H. and Van Den Broek, P. 0989) Environmen¬ 
tal risk factors fori otitis media with effusion in preschool children. Scand. J. Prim. Health Care 7, 
33-38. 


Source: https://www.industrydocuments.uesf.edu/docs/xmvjOOOO 




Source: https://www.industrydocuments.ucsf.edu/docs/xmvjOOOO 



